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1.0 INTRODUCTION 

Technical Memorandum No. 1, Pipelines, is submitted in partial fulfillment of the Phase I 

Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)/Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) Remedial Investigation 

(RI) Work Plan requirements and presents the initial Stage 1 activities for Operable Unit (OU) 

9, the Original Process Waste Lines (OPWL) at the Rocky Flats Environmental Technology Site 

(RFETS). To expedite the Stage 1 activities, the OPWL investigation has been divided into 

three parts: ~l)IEi l i j3t5i i lFpriX%S~ 5uildiB 

pi@lines;7Volume I of Technical Memorandum No. 1, Part A ( U . S .  Department of Energy 

POE]  1994a), presented the Field Sampling Plan for tanks located in areas outside large 

buildings. Tanks located inside buildings will be addressed later, in Part B of Volume I. 

Volume II (this volume) presents the Field Sampling Plan for investigating pipelines located 

outside buildings. Pipelines located inside buildings will be addressed later. 

- -- 

I, .. 

a 
This work is part of a comprehensive, multistaged program of site characterization, €Us, 

feasibility studies, and remedial/corrective actions currently in progress at the DOE WETS. 

These activities are in conformity with an Interagency Agreement (IAG) among DOE, the U.S. 

Environmental Protection Agency (EPA), and the State of Colorado Department of Health, now 

known as the Colorado Department of Public Health and Environment (CDPHE) and addresses 

RCRA, CERCLA, and Colorado Hazardous Waste Act (CHWA) issues. Further information 

on the investigation at OU9 is contained in the OU9 Phase I RFUH Work Plan (DOE 1992a). 

The text of Technical Memorandum No. 1, Volume II, Pipelines, is divided into eight 

subsections. Section 1.0 describes the background, purpose, and scope of the Stage 1 OU9 

OPWL field investigations. Section 2.0 discusses the preliminary field activities (data 

compilation, site walks, and surface radiation surveys). Section 3.0 describes the pipelines. 

Section 4.0 describes the overall approach to the pipeline investigation, the rationale for sample 

locations, and sampling techniques. Section 5.0 summarizes field procedures. Section 6.0 

I wp\flats\ou9\techmcm\pipeline\sect-1&2 November 1, 1994 Draft Final 
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describes the laboratory sample analysis. Section 7.0 details the schedule for fieldwork. Section 

8.0 lists the references. 

1.1 BACKGROUND 

The OPWL was first identified as an RCR4-regulated unit in mid-1986. Shortly thereafter, an 

‘@terim-status-closure-plan- for-thiOPWL-(CliG~an)-was-prepar&l-(DOE 1986b) pursuant 

to Part 265 of the Colorado Hazardous Waste Regulations (6 Colorado Code of Regulations 

[CCR]) and Title 40, Part 265 of the Code of Federal Regulations (40 CFR), and in accordance 

with the Compliance Agreement for WETS finalized by representatives of DOE and EPA on 

July 31, 1986. The Closure Plan was revised in late 1988 (DOE 1988). 

. In late 1986, Phase I of the DOE Comprehensive Environmental Assessment and Response 

Program (CEARP) was performed at WETS. The CEARP investigations were initiated to 

characterize WETS release sites, including the OPWL. 

’ On January 22, 1991, DOE, EPA, and the State of Colorado entered into a Federal Facilities 

Agreement and Consent Order, commonly known as the-.IAG_@OE et al. 1991). The IAG 

establishes the work and schedule for the RFYFU and Corrective Measures Study/Feasibility 

Study (CMSIFS) response process at WETS. OU9 currently is in the Phase I WI/RI stage. 

r---- 

The OU9 OPWL pipeline comprises approximately 35,000 feet of underground pipeline. 

Approximately 13,000 feet of the pipelines are located beneath buildings, and approximately 

7,000 feet are beneath concrete or asphalt pavement. At least half of the remaining length is 

located in areas highly congested with other active and inactive utility lines (DOE 1992a). 

The OU9 pipeline is designated as individual hazardous substance site ( I H S S )  121 and is 

composed of 66 pipeline designations and five pipeline spurs. The OU9 RFI/RI Work Plan 

(DOE 1992a) lists 57 designations; however, nine additional pipeline locations and five 

wp\flats\ou9\techmem\pipeline\scct-l&2 November 1, 1994 Draft Final 
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and other information are listed in Table 1-1. Plates 1 through 15 (bound separately) provide 

a visual confirmation of the location of these pipelines in the Industrial Area (IA). Table 1-2 

provides a location index by which the reader may easily reference a pipeline to the appropriate 

plate(s). Plate 1 also provides this pipeline index. 

' The regulatory status of the OPWL pipelines falls into one of the following categories: 

physically removed (subject to investigation under this Work Plan); 

abandoned in place (subject to investigation under this Work Plan); 

incorporated into the new transfer system as pefinitted hazardous and mixed radioactive 

waste tank and pipeline systems under the RCRA Part B Hazardous and Mixed Waste 

Operating Permit Application for WETS (will not be part of this WI/RI); 

incorporated into the new process waste system on an interim status as hazardous and 

mixed radioactive waste tank and pipeline systems under the RCRA Part B Hazardous 

and Mixed Waste Operating Permit Application for WETS (will not be part of this 

RFI/RI); 

incorporated into the new process waste system as 90-day transuranic mixed waste tank 

and pipeline systems under the RCRA Part B Transuranic Mixed Waste Operating Permit 

Application for WETS (will not be part of this RFVRI); and 

incorporated into the WETS exhaust plenum frre deluge system (will not be part of this 

RFI/RI) . 

wp\fla1s\ou9\tcchmem\pipeline\sect-l&2 November 1, 1994 Draft Final 
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As listed in Table 1 - 1, a-or e__- portions-of pipelines-P=l-~P=7;-P554-and-P;56 -__I _x -_- !--- -A- hjave-been;c__onrwefied!- 
tzthe new p r o c e s s ~ w ~ t e - t r a n s f e r - s y s t e m - a n d - t w o - o t h e r ~ p 1 ~ ~ e s ~ ~ ~ 2 3 ~ ~ h ~ ~ ~ n ~  - -  +i 

‘converted-.for--use~asa~~-eplenum-del~ge~wate~~isc~~g~-system~ Based on information 

obtained through preliminary OPWL investigative activities, it was determined that pipelines P-8, 

P-18, and P-57 are not valid designations; no known pipelines exist at these locations. Five 

pipeline spurs (P-20.1, P-30.1, P-30.2, P-34.1, and P-41.1) and nine new pipelines (P-58 

through P-66) have been identified through data compilation and site walk activities (Section 

2.0). P-62 is being addressed under the operational closure (RCRA deletion) of Building 559 

complex process waste tank system and ancillary equipment. Portions of pipelines P-26, P-35, 

P-36, P-37, P-41, P-46, P-47, P-48, P-49, and P-50 are planned for removal as part of the 

.--. _I_-̂ - 1__- 

- -_ ~ 

interim measureshterim remedial action (IM/IRA) for the Solar Ponds (OU4). 

The investigation of pipelines that are active waste management units will not be investigated 

as part of this RFI/RI because their structures and associated soils will be addressed at the time 

of their closure in accordance with the RCRA Part B permit applications for WETS (DOE 

1986b; DOE 1987). The investigation of pipelines converted to the exhaust plenum fire deluge 

system will be deferred until they are no longer actively used. Some abandoned pipelines 

beneath buildings cannot be practically investigated at this time because of the nature of WETS 

and the potential for disruption of operations. The remaining outside pipelines and any newly 

identified pipelines, with the exception of OU4 (Solar Ponds) field activities, will be investigated 

as described in this document. 

The general function of the OPWL pipeline was to transfer process waste from facilities 

generating waste to the Building 774 treatment facility. The OPWL was put in service when 

WETS began production in 1952 (DOE 1992b). Repairs and additions were made to the system 

through 1975. From 1975 to 1984, the OPWL pipeline was replaced by a separate double- 

contained, fully inspectable process waste system~OPWL~i@liXthat were not rep1m-o- 
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JACOBS ENGINEERING GROUP INC. rn@ 
600 SEVENTEENTH STREET, SUITE 1 lOON DENVER, COLORADO 80202 
TELEPHONE (303) 595-8855 FAX (303) 595-8857 

October 16, 1995 

Mr. Bruce Peterman 
Rocky Mountain Remediation Services LLC 
Rocky Flats Environmental Technology Site 
PO BOX 464 
Golden, CO 80402-0464 

Subject: 
Reference: 

Submittal of Five Copies of the OU9 Data Summary Report 
Master Task Subcontract No. MTS225450SG 
Task Order Contract No. MTS225450001 SG/TB3 

Dear Mr. Peterman: - .  -. 
Enclosed please find five volume sets (Volume I, II, and 111) of the OU9 Final Data Summary Report. 
Volume I consists of the text, tables, figures and plates. Volume II contains Appendix A-E, and 
Volume Ill contains Appendix F. 

This report was written to provide comprehensive coverage of the historical, investigative, and 
analytical results for each of the OU9 eleven tank groups investigated under this task order. In some 
cases, however, analytical results were not completed through the RFEDS data system and were 
therefore not incorporated into this report. However, in these cases, the raw analytical data is 
provided in Appendix E to allow the reader to determine “order of magnitude” concentrations. Missing 
RFEDS results is most prudent on tank groups where high radiological activity was encountered, and 
restrictions in shipping samples limited laboratory analyses to onsite laboratories, such as the 
laboratories in Buildings 371 and 559. These conditions occurred primarily on Tank Groups T-9 and 

With the delivery ‘of ‘this report, the remaining project hours (minimal hours are remaining) will be 
focused on close-out activities, such as file closure and final invoice payment. 

_- T-1 0, and and r-16, with actual tank contents samples, such as, water, sludge, sediment. 
r’ , 

stions concerning this report, please contact me at (303) 595-8855 or Farrel 

Sincerely, 
JACOB,$ *ENGINEERING GROUP INC. 

I JohnZimmerman 
OU9 Prqect Manager 

. I‘ ,- 7. 

’ > . I  , 
cwebster/datasurn.d& 

PRINTED ON 
RECYCLED PAPER 



End. 

cc: 

5 sets 

Project File 
EM Records Center 
Farrel Hobbs 

cwebster/datasurn.doc 



JACOBS ENGINEERING GROUP INC. 

600 SEVENTEENTH STREET, SUITE 1100N DENVER, COLORADO 80202 
TELEPHONE (303) 595-8855 FAX (303) 595-8857 

November 2,1994 

05H60209 

Mr. Craig Cowdery 
Rocky Flats - lnterlocken 
EG&G Rocky Flats 
P.O. Box464 
Golden, CO 80402-0464 

Subject: Submittal of 12 Copies of Draft Flnal Technical Memorandum No. 1, 
Addendum to Phase I RFI/RI Work Plan, Field Sampling Plan for 
Original Process Waste Unes, Volumes Il-A and ll-B 

Ref: Master Task Subcontract No. MTS225449RR; 
Task Order Contract No. MTS237441 GG3 

Dear Craig: 

Provided as Enclosure (1) are 12 copies of the Draft Final Technical Memorandum No. 1 
Addendum to Phase I RFYRI Work Plan, Field Sampling Plan for Original Process Waste 
Lines, Volumes ll-A and ll-B. Please note that Volume ll-A includes the Field Sampling 
Plan text, tables, figures, and appendices; and Volume ll-B includes reference plates. 

Enclosure (2) consists of Jacobs' response to written comments received through you 
from EG&G's review of the Draft Volume II documents. This should facilitate review of 
each reviewers "general" and "mandatory' comments and Jacobs' response to each. 

If you have any questions regarding this deliverable or any other matter, please contact 
me at your convenience. 

Sincerely, 

JACOBS ENGINEERING GROUP INC. 

4'- 
John Zimmerman 
OU9 Project Manager 

Farrel Hobbs 
Project Manager 
Denver Operations 

kowde2 



Encls: (1) 10 copies of Draft Technical Memorandum No. 1 Addendum to Phase I 
RFI/RI Work Plan, Field Sampling Plan for Original Process Waste Lines, 
Volumes II A and B. 

(2) Response to Draft Volume II comments 

cc: Bruce Peterman - (w/o enclosures) 
Gabriele Greene - (w/o enclosures) 
Project File 
ERM Records 



Rocky Flats Environmental Technology Site Manual: RFP/ER-TM1-93-OU9.2 
Operable Unit 9 Section: 1 .o REV. 0 
Technical Memorandum No. 1 Page: 5 of 12 
Volume IIA - Pipelines Organization: Environmental Management 

I -  

The OPWL was used to transport various aqueous process wastes containing loTlFel] 

~dioactive3iiitGiid~iiiEtEi~ EiEticidTZidsrSmaU quantities of other liquids were also 

handled in the system, including-pickling-liquor; from foundry operations, i.-medicaJ? 

,decon~~ation-fluids,miscell~~~l~oratoatory-wastes,_and_laundrly ? __x_ ___ ____ /--- effluect.[j, Certain process 

waste streams also contained 

- .- 
-I_--_ -__ 

- -- e-organic-compounds, oil and -greaseTand -cleaning, 
-_____-IJ 

- -- compounds (DOE 1992a). 
c -  _ _  

1.2 PURPOSE AND SCOPE 

The objective of the OU9 Technical Memorandum No. 1, Pipelines is to generate sufficient and 

adequate data to satisfy the Phase I RFI/RI objectives described in Section 4.0 of the OU9 

Phase I RFI/RI Work Plan (DOE 1992a). 

Searches for the locations of original process waste lines were conducted for the preparation of 

the Closure Plans and for the Phase I RFUH Work Plan (DOE 1992a). The OPWL-related 

RCRA Closure Plan work in 1986 and 1988 relied heavily on personnel interviews and limited 

review of available OPWL-specific documents such as the Survey of the Status of Existing 

Process Waste Lines (Rockwell International, Inc. [Rockwell] 1976) and a previous engineering 

project that investigated the possible costs associated with removal of the OPWL system. 

During the preparation of the 1986 and 1988 RCRA Closure Plans, time was limited. 

Therefore, if the existence of an OPWL line or tank was alluded to in an interview, the 

personnel working on the closure plans included the information even if evidence verifying the 

existence of that tank or line could not be found. Furthermore, in many instances, no attempt 

was made to verify the existence or actual alignment of pipes described in interviews. The 

personnel working on the closure plan projects typically transferred an alignment indicated by 

an interviewee onto the closure plan drawing without further research. At the time, the closure 

plan personnel believed that this approach was more conservative (protective of human health 

and the environment) and that subsequent OPWL activities would confirm or deny the actual 

wp\flals\ou9\tcchmem\pipeiine~ct-1&2 November 1, 1994 Draft Final 
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existence of these possibly nonexistent tanks and lines. Thus, based on the history of the OPWL 

project, it is to be expected that nonexistent pipes or inaccurate alignments of some pipes will 

be identified. 

It was known during preparation of the RCRA Closure Plans that additional work would need 

to be done to better ascertain location and presence of the OPWL system. Although some new 

work regarding the operations and history of the OPWL was done for preparation of the Phase I 

RFZ/RZ Work Plan, most of this work consisted of reviewing available information in a more 

complete and thorough fashion. 

For the purposes of this report, data compilation activities conducted from November 1993 to 

February 1994 primarily involved research using materials not accessed during preparation of 

the RCRA Closure Plans and the Phare I RFZ/Z?.Z Work PZun (DOE 1992a). 

Since 1988, a number of sources of information have been identified that significantly increased 

the level of understanding of the OPWL system. The integration of newly identified engineering 

drawings obtained in 1993 and 1994 allows a more complete understanding of the OPWL 

system. The focus of the initial pipeline investigation includes the structural features of pipelines 

that may have leaked wastes to the underlying soils. Thus, the results of data compilation were 

used to clarify the existence, physical characteristics, and, in some cases, the location of OU9 

pipelines. 

The Stage 1 sampling activities for the OPWL pipeline are based on the results of recent data 

compilation activities (Section 2.1) and are designed to detect points of contamination in OU9 

vadose zone soils and to provide an assessment of the nature of contamination at these locations. 

Where groundwater is encountered during Stage 1 activities, the saturated zone will be assessed 

to a limited extent. Sampling locations selected for investigation will represent the most 

probable sites of contamination based on the release scenarios developed in the conceptual model 

and additional information reviewed during the data compilation activities. 

wp\flats\ou9\1cchmem\pipeline\sccc-l&2 November 1, 1994 Draft Final 
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In general, Stage 1 field activities for the OPWL pipeline consist of the following: 

0 

0 determination of pipeline condition; 
0 collection of surface soils samples; 

0 collection of pipeline backfill material samples; 

0 collection of native soils beneath the pipeline samples; 

0 collection of groundwater samples, if encountered; and 

0 collection of residue or wipe samples from the pipeline. 

confirmation of pipeline existence, location, and configuration; 

Stage 1 field activities are discussed in detail in Section 4.0. Stage 2 sampling activities will be 

the subject of future technical memoranda that will describe the results of Stage 1 sampling and 

propose subsequent investigation of contaminated sites identified during Stage 1. Future Stage 

3 activities will be used to characterize the vertical and lateral extent of contamination. 

The OU9 investigation is being integrated with the investigation of other WETS Industrial Area 
OUs including OUs 8, 10, 12, 13, and 14. Appendix A contains the schedule of activities 

showing potential overlapping of field investigations and OU9 activities. 

The integration will (1) facilitate consistency and quality of data collection, (2) identify areas of 

overlap, (3) reduce redundancy in the investigations of the sites, and (4) ensure more efficient 

use of resources for field sampling. An Integraed Field Sampling Plan for the Industrial Area 
OUs 8, 9, 10, 12, 13, and 14 was prepared in April 1994 (DOE 1993a). 

wp\flats\ou9\techmcm\pipelinc\~ct-1&2 November 1, 1994 Draft Final 



TABLE 1-1 
Summary of Pipeline Description 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

DUPLICATE 
PIPELINE IHSS NO. BUILD IN G 

DESIGNATION 
NO. 

DATE 
INSTALLED 

P-2 

P-3 

P-4 

P-5 

P- 6 

P-7 

P- 8 

P-9 

P-10 

P-11 1 147.1 I 123,441,444,881, 
883,865,889 

NA 123 1952 

NA 123 1952 

NA 123,441, 444 1952 

NA 444 1952 

NA 88 1 1953 

NA 881 1952 

NA 88 1 1952 

NA 883 1957 

NA 8 6518 8 9 1968 

Apr-8 1 

Apr-8 1 

Dec-80 

NIA 

Dec-80 

52175 

( 1  ) Active PWTS 
permitted as an RCRA 

interim status tank 
and pipeline system 

(DOE 1987) 

Invalid location 

1952 P-12 

P-13 

P-14 

1975 

123.2, 147.1, 123,441,444,881, 
150 883,865,889 

123.2, 147.1, 123,441,444,881, 
150 883,865,889 

123.2, 150 123,441,444,881, 
883,865,889 

1952 

~ 

P-15 

P-16 

P-17 

P-18 

P-19 

P-20 

123.2, 150 123,441,444,559, 1968 
881,883,865,889 

NA 559 1968 

159 559 1968 

.NA 559 1968 

NA 707 1968 

NA 123,441,444,881, 1968 
883,889,865,559, 

707,729 

Jul-82 

JuI-82 

Jul-82 

Mar-84 

DATE 
ABANDONED 

Invalid location 

Jun-82 

P-20.1 

~~ 

COMMENTS 

NA 729 1968 

(1) Portion is active 
PWTS permitted as 

an RCRA interim 
status pipeline system 

(DOE 1987) 

Jun-82 I 
Jun-82 I 

Mar-84 I 
May-82 I 
Mar-84 

1975 

Mar-84 

1968 

Mar-84 

1977 I 

8 o f  12 (wpf) wp/flats\ou9\techmern\pipeiine\tabl-l November 1, 1994 
Page 1 of 4 
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TAB'LE 1-1  (continued) 
Summary of Pipeline Description 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

DATE 
INSTALLED 

DATE 
ABANDONED COMMENTS 

1952 Mar-84 

1952 May-82 

1952 1982 

1952 

1952 

1952 

1965 

1957 

1972 

1965 

1982 

Dec-82 

Dec-82 

___~ ~ 

1952 

1952 

1972 

Dec-82 

Dec-82 

Dec-82 

DUPLICATE 
IHSS NO. BUILD IN G PIPELINE 

DESIGNATION 
NO. 

P-2 1 123,441,444,881, 
883,889,865,559, 

707,729 

77 1 

77 1 

NA 

P-2 2 NA 

1969 1 May-82 (2) Firewater plenum 
deluge system 

P-23 NA 

1966 I May-82 77 1 P-24 

P-2 5 

NA 

NA 

149.1, 149.2 

1972 I May-82 77 1 

1972 I 705 (31 Overlaps with 
0u4 

P-2 6 774 

P-27 NA 774 

774 1952 ~1 1982 P-28 127 

1982 I P-29 127 774 

7 7 61777 Oct-82 (2) Portion is 
firewater plenum 1 deluge system 

P-30 NA 

P-30.1 NA 7 761777 

7 7 617 7 7 P-30.2 NA 

NA 

NA 

~ ~~ 

1952 I 1983 P-3 1 7711774 

1 9 5 7  1 Dec-82 I P-32 778 
_ _ _ _ _ ~  

1952 1 1972 I P-33 NA 77 1 

P-34 NA 77 1 

P-34.1 NA 77 1 

(31 Overlaps with 
0u4 

P-35 NA 774,776,777,778 

NA 100,800,400,500 (31 Overlaps with 
0u4 

P-36 

P-37 NA (3) Overlaps with 
0u4 

776,777,778,779 

P-38 NA 703,774,776,777 
778,779 

P-39 NA 703,774,776,777 
778.779 

NA 703,774,776,777 
778,779 

P-40 
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TABLE 1-1 (continued) 
Summary of Pipeline Description 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

DUPLICATE 
IHSS NO. 

DATE 
INSTALLED 

DATE 
ABANDONED PIPELINE 

DESIGNATION 
NO. 

BUILDING COMMENTS 

P-4 1 NA 776,777,778 1957 Dec-82 (3) Overlaps with 
OU4 

~ 

1957 1969 77 6/77 7 I7 7 8 P-41.1 

P-42 

* NA 

NA 

NA 

NA 

1957 Dec-82 779 
~ 

776.777.778 1969 Dec-82 P-43 

1969 Dec-82 P-44 100,400,500, 
800.700 

P-45 NA 1966 Unknown 703 

774 P-46 NA 1952 1982 (3) Overlaps with 
OU4 

_ _ ~ ~  

Ponds 207A & 207C Unknown Unknown (3) Overlaps with 
OU4 

NA P-47 

P-48 NA Ponds 207A & 207C Unknown Unknown (3) Overlaps with 
OU4 

P-49 NA Ponds 207A & 207C Unknown Unknown (3) Overlaps with 
OU4 

Unknown Unknown (3) Overlaps with 
OU4 

P-50 NA Ponds 207A & 2078 

P-52 NA 443 Unknown Unknown Not Dart of OPWL 

P-53 NA 88 1 1952 1976 

P-54 NA 88 1 1952 Unknown ( 1 )  Active PWTS 
permitted as an RCRA 

interim status tank 
and pipeline system 

(DOE 19871 
~ 

1976 P-55 NA 881 1952 
~ 

1990 P-56 NA 77 1 I774 1983 (1) Active PWTS 
permitted as an RCRA 

interim status tank 
and pipeline system 

(DOE 1987) 

Invalid location 

Newly identified 

P-57 NA 122 1952 NA 

P-58 NA 100,400,500,800 
700 AREAS 

1952 1969 

~ 

P-59 NA 774 1952 1969 Newly identified 

Newly identified NA 774 1952 1970 P-60 

NA 774 1952 1982 Newly identified P-6 1 
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TABLE 1-1 (continued) 
Summary of Pipeline Description 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

DUPLICATE 
PIPELINE IHSS NO. BUILDING 

DESIGNATION 
NO. 

P-62 NA 559 

DATE DATE 
INSTALLED ABANDONED COMMENTS 

1976 Unknown (1 ) Newly identified. 

,P-63 

P-64 

P-65 

P-6 6 

(1) 

(2) 

(3) 

Those portions of this pipeline that are designated as part of the P W S  are not subject to investigation under Technical 
Memorandum No. 1, Volume II. 
Those portions of this pipeline that have been converted to fire plenum use are not subject to investigation under 
Technical Memorandum No. 1, Volume 11. 
Those portions of this pipeline that have also been identified under the OU4 closure will be investigated under OU4 
and are, therefore, not included in Technical Memorandum No. 1, Volume II. 

Unknown Newly identified NA 886 1963 

NA 886 1963 Unknown Newly identified 

NA 886 1963 Unknown Newly identified 

NA 886 1977 Unknown Newly identified 

(wpf) wp/flats\ou9\techrnern\pipeline\tabl-l November 1, 1994 
11 of 12 
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TABLE 1-2 
OU9 PipelinelPlate Reference Index 
OU9 Original Process Waste Lines 

Rocky Flats Environmental Technology Site, Colorado 
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2.0 PRELIMINARY FIELD AC- 

Preliminary field activities for the Stage 1 investigation of the OPWL pipeline include data 

compilation, site walks, and surface radiation surveys. The preliminary field activities were 

fundamental in the development of the rationale and approach for the proposed field investigation 

effort. These activities are described in the following sections. 

2.1 DATA COMPILATION 

The data compilation task for OPWL pipeline was conducted for verification of pipeline 

locations, structural features, and current status and identification of historical releases that were 

not previously documented in the OU9 RFUM Work PZan (DOE 1992) or Post Closure Plan, 

(DOE 1988). 

0 
The specific objective of the OPWL pipeline data compilation task is to focus the investigation 

of OU9 to accomplish the following: 

Identify any OPWL pipelines and tanks that were not identified in the OPWL Closure Plan 

(DOE 1988). 

Identify OPWL pipelines that have been converted to the new process waste transfer system. 

These pipelines will be addressed under their respective RCRA permits rather than as part 

of the OU9 RFI/RI. 

Identify active OPWL pipelines that do not hold active permits. 

Identify OPWL pipelines that have been converted to the Fire Plenum Deluge System. 

a Identify OPWL pipelines that have been modified, repaired, replaced, or removed. 

wp\flats\ou9\1echmem\pipeline\sect-l&2 November 1, 1994 Draft Final 
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Identify historical OPWL discharge points. 

Determine waste flow directions in individual OPWL pipeline segments. 

Identify OPWL pipelines that were pumped (force flow) lines. 

Identify OPWL pipeline structural features (e.g., valves, valve vaults, pumps, lift stations, 

manholes, elbows, and tees). 

Identify known OPWL release sites. 

Improve OPWL waste stream characterization. 

Determine dates of operation for OPWL pipeline and tanks. 

Evaluate potential logistical problems associated with field investigation activities. 

Evaluate the feasibility of partial investigation of OPWL pipelines and tanks located beneath 

buildings. 

The sources of information for verifying pipeline locations and current status for the data 

compilation task were historical engineering drawings of the OPWL located in the WETS 

engineering drawing room in Building 130 and in several of the buildings serviced by the 

OPWL. Other sources of information that were explored but did not prove as valuable as the 

engineering drawings included photographic files, site-survey reports, and engineering job 

authorization files housed at the National Archives Building at the Denver Federal Center. 
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The WETS engineering drawing room contains thousands of engineering drawings on 

microfilm. The drawings are numbered and catalogued in binders that provide cross references 

between drawings, the buildings, and the type of engineering construction or modification. 
~ 

During the search for OPWL pipeline engineering drawings, the general utilities sections for 

utilities and plumbing were searched building-by-building using the key words "process, 'I 

"process waste," "waste, I' "tanks," and "piping. It Foundation plans for key buildings were 

scrutinized to determine whether OPWL were identified. Drawings associated with OPWL tanks 

were also reviewed for their connections into pipelines. 

I Accurate and revised plan and profile drawings of most of the OPWL pipelines are not available. 

Some of the original 1950s drawings may have been destroyed as a result of security programs. 

In many of these cases, drawings showing portions of the OPWL were created in the 1970s for 

pipeline modifications. The drawings collected during data compilation were utility drawings 

(plant-wide drawings that show the location of all major utility lines) and engineering drawings. 

Some of these show profiles or spot invert elevations. In many instances, existing information 

is not sufficiently detailed to determine the exact depth or invert elevation of the pipeline and 

a 
structural features. 

In some cases, engineering drawings provide conflicting information. Some engineering 

drawings indicate a horizontal alignment different from the alignments provided in the Work 

Plan. Additionally, while some information on pipeline construction, materials, and location was 

taken from as-builts, other information was taken from general construction drawings where 

construction may or may not have been completed as drawn. Discrepancies between engineering 

drawings are identified in Section 3.0. The discrepancies will be resolved during the pipeline 

field investigations. 

No documentation was found for some of the pipeline designations found in the Work Plan. As 

a result of further investigative work conducted under the preliminary field activities, these are 

considered invalid pipeline designations. 
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A second aspect of the data compilation task was to identify historical releases that were not 

documented in the OU9 RFI/RI Work PZan (DOE 1992) or Post Closure Plan (DOE 1988). 

Sources of information for identifying historical releases from OPWL pipeline were the 

Hisroricd ReZeme Report (HRR) (DOE 1992b), the International Leak Detection Services, Inc. 

(ILDS), History Reports for the Process Waste Disposal Group (Ryan 1962 a,b,c; 1963; 1964), 

the Waste Disposal Coordination Reports (Ryan, August 1961 through August 1965), and the 

HRR database. The results of this task were incorporated into the line-by-line summaries 

discussed in Section 3.0. 

The following is a brief description of the OPWL. The OPWL was a network of tanks, 

underground pipelines, and some aboveground pipelines that were constructed to transport and 

temporarily store aqueous chemical and radioactive process wastes from the point of origin to 

onsite treatment and discharge points. It was not a continuously flowing system but operated 

as a batch transfer system. Wastes accumulated at or near the building of origin in waste 

holding tanks. When these tanks neared capacity, the waste operations personnel in Building 

774 were contacted. Before transfer of the process waste, an analysis of the waste was made. 

This analysis was forwarded to Building 774, and a request was made for permission to transfer 

the waste. When permission was obtained, the pipeline was opened to allow the process waste 

to flow to either the treatment facility, the solar evaporation ponds, or Pond B-2. Initially, 

process waste was designed to go directly from the production area to the treatment area. As 

production at WETS increased, pumps and valves were added to establish a "Lock Out/Tag Out 

(LO/TO)" system. This system allowed only Building 774 personnel to make the transfer. 

The process waste system handled process waste from throughout the IA. Methods of handling 

wastes changed through the years as (1) WETS and its operations evolved, and (2) the 

acceptable levels of radioactive and other 'contamination for offsite discharge also changed. 

Major changes occurred in the mid-1960s and in late 1972. In the mid-l960s, Building 774 

operations were supplemented with an organic treatment system that created a "grease 'I or 

"jelly" from liquid solvents and oils. The characteristics of this "jelly" made it suitable for 
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offsite shipment (the shipment of radioactive liquids was prohibited). Building 774 operations 

were also supplemented in the mid-1960s with an evaporator that treated radiological wastes. 

The steam from this evaporator was recondensed, sampled to ensure that it met acceptable 

levels, and then discharged to the drainage leaving WETS. 

In late 1972, some of’the WETS drainage ponds were provided with bypass lines so that the 

ponds did not need to be operated strictly in series. In particular, on December 21, 1972, 

drainage ponds A-2 and B-2 were taken off-line with respect to stream drainage flow and 

dedicated to the management of Building 774 discharges. Discharges from Building 774 were 

routed to Pond B-2; from Pond B-2, water could be transferred through a 6-inch line to Pond 

A-2. Spray evaporation of the water occurred at Pond A-2 to minimize the amounts of Building 

774 water discharged offsite. For a certain period, discharges from Building 774 and some 

laundry decontamination water that were low in radioactive activity were discharged to the 

sanitary wastewater treatment plant. These discharges to the sanitary wastewater treatment plant 

were made because it had been determined through a series of experiments that additional 

removal of radionuclides was achieved through the activated sludge treatment process used by 

the sanitary wastewater treatment plant (Building 995). 

Process wastes having a level of radioactivity higher than the Economic Discard Limit (EDL) 

would be sent through a recovery process for removal of plutonium-239 or uranium-235. If the 

levels of activity were lower than the EDL, the wastes were routed to Building 774 for 

treatment, primarily by a precipitation process to remove the radioactivity. After the activity 

was lowered to discharge limits, the wastes were typically discharged from Building 774 to the 

South Walnut Creek drainage near Building 995 and Pond B-2. However, if the levels of 

activity in the waste received at Building 774 were low enough, the waste could be sent to the 

Solar Ponds for treatment by evaporation. 

A summary of Building 774 acceptance criteria, Solar Pond acceptance criteria, and discharge 

criteria are presented in the following sections. 
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Before October 1953: 
- Laundry waste less than 10,OOO disintegration per minute per liter (d/m/l) was 

discharged to the sanitary sewer in place of treatment at Building 774. 

- Building 774 effluent level of activity limit was 10 percent of the drinking water limit. 

October 1953: 
- Building 774 discharge level of activity was raised from 10 percent to 25 percent of the 

drinking water limit. This level was considered acceptable until the effluent of the 

lower pond showed an activity level approaching 10 percent of the drinking water limit. 

February 1954: 
- The activity level for laundry waste discharged to the sanitary sewer was reduced form 

10,000 d/m/l to 8,500 d/m/l. 

June 1972: 
- A Survey of the Rocky Flats Division Waste Streams presented criteria for process 

waste streams for buildings that handled uranium: 

- If the activity level was greater than 35,000 d/m/l, the waste stream was sent to 

Building 74 second stage operations. 

- If the activity level was less than 35,000 d/m/l but nitrate was 45 parts per million 

@pm) or chromium (as chromate) greater than 2.5 ppm, then the water was sent to 

Pond 107. 

- If the concentrations were below the criteria in either .or both of the first two, then the 

waste stream was sent to the sanitary sewer. 
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The report also presented criteria for process waste streams for buildings that handled 

plutonium: 

- If the activity level was greater than 3,500 d/m/l, the waste stream was sent to Building 

74 second-stage operations. 

- If the activity level was less than 3,500 d/m/l but nitrate was greater than 45 ppm or 

chromium (as chromate) greater than 2.5 pm, then the water was sent to Pond 207. 

- If the concentrations were below the criteria in either or both of the first two, then the 

waste stream was sent to the sanitary sewer. 

The OPWL was placed in service when WETS began production in 1952 (DOE 1992b). Some 

of the original lines were. double-contained lines that included lampholes that allowed for 

inspection to see if liquid was present in the outer line. Repairs and additions were made to the 

system through 1975 (DOE 1992b). Beginning in 1975, the OPWL system was replaced by a 

double-contained, fully inspectable process waste system. This new process waste system was 

completed in the summer of 1984 (DOE 1992b). Some tanks and pipelines from the OPWL 

were incorporated into the new process waste system and into the WETS exhaust plenum fire 

deluge system (DOE 1992b). In some cases, flexible tube was pushed through the existing 

OPWL, leaving the original line as a secondary containment. 

Some of the OPWL pipelines were removed during the late 1970s and early 1980s. This work 

was primarily performed as part of a program called “Replace Uninspectable Process Waste 

Systems. ‘I The OPWL pipelines not removed and not converted to the new process waste system 

have largely been abandoned in place. Some portions of the OPWL system have been removed 

as a part of other WETS construction projects. For instance, it is believed that some portions 

of the OPWL may have been removed during the years of construction of the Protected Area 

(PA). Pipelines beneath buildings were flushed with water until significant residues appeared 
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to have been removed, then sealed at wall and floor penetrations with 6- to 12-inch plugs of 

"nonshrinking cement sealant" (DOE 1992b). 

OPWL pipelines range from 1 to 10 inches in diameter and are constructed of a variety of 

materials including black-iron~cast-iron~plastic;-polyethylene; vitrified-clay;-cemXnt/asbestoS, 
s'aran-lined-steel~stainless-steel~fiberglass~P-V~,-pyrex-g18ss, and-teflon. 

---.---.T-.---.cI ___ _____I- ---A- --___ __I 

-- 

OPWL pipelines are often connected within valve vaults. Valve vaults are sealed concrete 

containments provided to monitor for leaks and provide access for operation and maintenance 

of the OPWL system. In some instances, valve vaults were included in the initial installation 

of the OPWL system. In other instances, they were added to the process waste system later 

because persistent leaks were occumng repeatedly in the same locations (typically at elbows, 

valves, transitions from one pipe material to another, and other connectors). 

A summary of the pipeline structural features including associated valve vaults, pumps, and 

manholes or lampholes are presented in Section 3.0. 

2.2 SITE WALKS 

Site walks were conducted for eight days between January and March 1994. The site walks 

were conducted to identify the following: 

OPWL component locations and interconnections; 

locations of structural features (e.g., valves, cleanouts, manholes); 

1 

locations of pipeline penetrations into buildings; 
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areas where constructions activities may have disturbed OPWL components; and 

logistical problems associated with field sampling activities (e.g., security requirements, 

heavy equipment access restrictions). 

A nonintrusive inspection of manholes, valve vaults, and lampholes to visually inspect the 

pipeline was included in the site walks. Results of this investigation are inconclusive because 

of limited visibility. However, some useful information such as approximate depth to pipeline, 

number of pipelines, pipeline construction, and approximate size of pipeline was gleaned from 

this investigation. The results of the manhole investigation are presented in Appendix B. 

Information was also acquired from building personnel during site walks. Data from the 

manhole investigation and information from WETS personnel have been incorporated into the 

line-by-line summaries of the pipeline designations in Section 3.0. 

The information presented in Section 3.0 is based on the best available information collected to 

date on the OPWL pipeline. However, many of the original OPWL engineering drawings no 

longer exist, and those that do exist often contain conflicting information. 

Information provided by the site walks will be used to guide the field work and will be updated 

as the field investigations proceed and the actual pipeline structural features are determined and 

documented. 

2.3 SURFACE RADIATION SURVEYS 

As part of the effort to integrate the six OUs in the IA, a series of surface radiation surveys have 

been conducted throughout the IA (including OU9). As described in the OU9 RFZ/RZ Work 

Plan, the results of these surface radiation surveys were to be used to help locate additional test 

pits proposed as part of the Stage I field activities planned for the OPWLs (Section 4.0). 
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The first radiation survey, referred to as the high purity germanium (HPGe) survey, consists of 

a semiconductor radiation detector that measures in situ low-energy x-ray and gamma-ray 

emitting radionuclides in soil. The second surface radiation survey consists of a sodium iodide 

(NaI) survey that.incorporates an N d  scintillation detector to measure low-energy gamma and 

x-rays. The NaI scintillation detector is also referred to as a Field Instrument for the Detection 

of Low Energy Radiation (FIDLER). The NaI survey is to be conducted in areas where the 

HPGe survey indicates elevated radiological concentrations and is designed to further delineate 

the area of contamination. 

The results of the HPGe surveys conducted through May 1994 have been tabulated in Appendix 

C. Section 4.2 presents a discussion of how these results will be incorporated into the field 

investigations proposed for OU9. 
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2.0 PRELIMINARY F'IELD ACTIVITIES 

Preliminary field activities for the Stage 1 investigation of the OPWL pipeline include data 

compilation, site walks, and surface radiation surveys. The preliminary field activities were 

fundamental in the development of the rationale and approach for the proposed field investigation 

effort. These activities are described in the following sections. 

2.1 DATA COMPILATION 

The data compilation task for OPWL pipeline was conducted for verification of pipeline 

locations, structural features, and current status and identification of historical releases that were 

not previously documented in the OU9 RFZhU Work PZan (DOE 1992) or Post Closure Plan, 

(DOE 1988). 

The specific objective of the OPWL pipeline data compilation task is to focus the investigation 

of OU9 to accomplish the following: 

Identify any OPWL pipelines and tanks that were not identified in the OPWL Closure Plan 

(DOE 1988). 

Identify OPWL pipelines that have been converted to the new process waste transfer system. 

These pipelines will be addressed under their respective RCRA permits rather than as part 

of the OU9 RFI/RI. 

Identify active OPWL pipelines that do not hold active permits. 

Identify OPWL pipelines that have been converted to the Fire Plenum Deluge System. 

Identify OPWL pipelines that have been modified, repaired, replaced, or removed. 
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Identify historical OPWL discharge points. 

Determine waste flow directions in individual OPWL pipeline segments. 

Identify OPWL pipelines that were pumped (force flow) lines. 

Identify OPWL pipeline structural features (e.g., valves, valve vaults, pumps, lift stations, 

manholes, elbows, and tees). 

Identify known OPWL release sites. 

‘ a  Improve OPWL waste stream characterization. 

Determine dates of operation for OPWL pipeline and tanks. 

Evaluate potential logistical problems associated with field investigation activities. 

Evaluate the feasibility of partial investigation of OPWL pipelines and tanks located beneath 

buildings. 

The sources of information for verifying pipeline locations and current status for the data 

compilation task were historical engineering drawings of the OPWL located in the WETS 

engineering drawing room in Building 130 and in several of the buildings serviced by the 

OPWL. Other sources of information that were explored but did not prove as valuable as the 

engineering drawings included photographic files, site-survey reports, and engineering job 

authorization files housed at the National Archives Building at the Denver Federal Center. 
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pipeline modifications. The drawings collected during data compilation were utility drawings 

(plant-wide drawings that show the location of all major utility lines) and engineering drawings. 

Some of these show profiles or spot invert elevations. In many instances, existing information 

0 

The WETS engineering drawing room contains thousands of engineering drawings on 

microfilm. The drawings are numbered and catalogued in binders that provide cross references 

between drawings, the buildings, and the type of engineering construction or modification. 

During the search for OPWL pipeline engineering drawings, the general utilities sections for 

utilities and plumbing were searched building-by-building using the key words "process, *I 

"process waste," "waste," "tanks," and "piping." Foundation plans for key buildings were 

scrutinized to determine whether OPWL were identified. Drawings associated with OPWL tanks 

were also reviewed for their connections into pipelines. 

In some cases, engineering drawings provide conflicting information. Some engineering 

drawings indicate a horizontal alignment different from the alignments provided in the Work 

Plan. Additionally, while some information on pipeline construction, materials, and location was 

taken from as-builts, other information was taken from general construction drawings where 

construction may or may not have been completed as drawn. Discrepancies between engineering 

drawings are identified in Section 3.0. The discrepancies will be resolved during the pipeline 

field investigations. 

No documentation was found for some of the pipeline designations found in the Work Plan. As 

a result of further investigative work conducted under the preliminary field activities, these are 

considered invalid pipeline designations. 
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A second aspect of the data compilation task was to identify historical releases that were not 

documented in the OU9 RFI/RI Work Plan (DOE 1992) or Post Closure Plan (DOE 1988). 

Sources of information for identifying historical releases from OPWL pipeline were the 

Historical Release Report (HRR) @OE 1992b), the International Leak Detection Services, Inc. 

(ILDS), History Reports for the Process Waste Disposal Group (Ryan 1962 a,b,c; 1963; 1964), 

the Waste Disposal Coordination Reports (Ryan, August 1961 through August 1965), and the 

HRR database. The results of this task were incorporated into the line-by-line summaries 

discussed in Section 3.0. 

The following is a brief description of the OPWL. The OPWL was a network of tanks, 

underground pipelines, and some aboveground pipelines that were constructed to transport and 

temporarily store aqueous chemical and radioactive process wastes from the point of origin to 

onsite treatment and discharge points. It was not a continuously flowing system but operated 

as a batch transfer system. Wastes accumulated at or near the building of origin in waste 

holding tanks. When these tanks neared capacity, the waste operations personnel in Building 

774 were contacted. Before transfer of the process waste, an analysis of the waste was made. 

This analysis was forwarded to Building 774, and a request was made for permission to transfer 

the waste. When permission was obtained, the pipeline was opened to allow the process waste 

to flow to either the treatment facility, the solar evaporation ponds, or Pond B-2. Initially, 

process waste was designed to go directly from the production area to the treatment area. As 

production at WETS increased, pumps and valves were added to establish a "Lock Out/Tag Out 

(LO/TO)" system. This system allowed only Building 774 personnel to make the transfer. 

The process waste system handled process waste from throughout the IA. Methods of handling 

wastes changed through the years as (1) WETS and its operations evolved, and (2) the 

acceptable levels of radioactive and other contamination for offsite discharge also changed. 

Major changes O C C U K ~ ~  in the mid-1960s and in late 1972. In the mid-l960s, Building 774 

operations were supplemented with an organic treatment system that created a "grease It or 

"jelly" from liquid solvents and oils. The characteristics of this "jelly" made it suitable for 
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offsite shipment (the shipment of radioactive liquids was prohibited). Building 774 operations 

were also supplemented in the mid-1960s with an evaporator that treated radiological wastes. 

The steam from this evaporator was recondensed, sampled to ensure that it met acceptable 

levels, and then discharged to the drainage leaving WETS. 

In late 1972, some of the WETS drainage ponds were provided with bypass lines so that the 

ponds did not need to be operated strictly in series. In particular, on December 21, 1972, 

drainage ponds A-2 and B-2 were taken off-line with respect to stream drainage flow and 

dedicated to the management of Building 774 discharges. Discharges from Building 774 were 

routed to Pond B-2; from Pond B-2, water could be transferred through a 6-inch line to Pond 

A-2. Spray evaporation of the water occurred at Pond A-2 to minimize the amounts of Building 

774 water discharged offsite. For a certain period, discharges from Building 774 and some 

laundry decontamination water that were low in radioactive activity were discharged to the 

sanitary wastewater treatment plant. These discharges to the sanitary wastewater treatment plant 

were made because it had been determined through a series of experiments that additional 

removal of radionuclides was achieved through the activated sludge treatment process used by 

the sanitary wastewater treatment plant (Building 995). 

Process wastes having a level of radioactivity higher than the Economic Discard Limit (EDL) 

would be sent through a recovery process for removal of plutonium-239 or uranium-235. If the 

levels of activity were lower than the EDL, the wastes were routed to Building 774 for 

treatment, primarily by a precipitation process to remove the radioactivity. After the activity 

was lowered to discharge limits, the wastes were typically discharged from Building 774 to the 

South Walnut Creek drainage near Building 995 and Pond B-2. However, if the levels of 

activity in the waste received at Building 774 were low enough, the waste could be sent to the 

Solar Ponds for treatment by evaporation. 

A summary of Building 774 acceptance criteria, Solar Pond acceptance criteria, and discharge 

criteria are presented in the following sections. 
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Before October 1953: 
- Laundry waste less than 10,OOO disintegration per minute per liter (d/m/l) was 

discharged to the sanitary sewer in place of treatment at Building 774. 

- Building 774 effluent level of activity limit was 10 percent of the drinking water limit. 

October 1953: 
- Building 774 discharge level of activity was raised from 10 percent to 25 percent of the 

drinking water limit. This level was considered acceptable until the effluent of the 

lower pond showed an activity level approaching 10 percent of the drinking water limit. 

February 1954: 
- The activity level for laundry waste discharged to the sanitary sewer was reduced form 

10,000 d/m/l to 8,500 d/m/l. 

June 1972: . 

- A Survey of the Rocky Flats Division Waste Streams presented criteria for process 

waste streams for buildings that handled uranium: 

- If the activity level was greater than 35,000 d/m/l, the waste stream was sent to 

Building 74 second stage operations. 

- If the activity level was less than 35,000 d/m/l but nitrate was 45 parts per million 

@pm) or chromium (as chromate) greater than 2.5 ppm, then the water was sent to 

Pond 107. 

- If the concentrations were below the criteria in either or both of the first two, then the 

waste stream was sent to the sanitary sewer. 
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The report also presented criteria for process waste streams for buildings that handled 

plutonium: 

- If the activity level was greater than 3,500 d/m/l, the waste stream was sent to Building 

74 second-stage operations. 

- If the activity level was less than 3,500 d/m/l but nitrate was greater than 45 ppm or 

chromium (as chromate) greater than 2.5 pm, then the water was sent to Pond 207. 

- If the concentrations were below the criteria in either or both of the first two, then the 

waste stream was sent to the sanitary sewer. 

The OPWL was placed in service when WETS began production in 1952 (DOE 1992b). Some 

of the original lines were double-contained lines that included lampholes that allowed for 

inspection to see if liquid was present in the outer line. Repairs and additions were made to the 

system through 1975 (DOE 1992b). Beginning in 1975, the OPWL system was replaced by a 

double-contained, fully inspectable process waste system. This new process waste system was 

completed in the summer of 1984 (DOE 1992b). Some tanks and pipelines from the OPWL 

were incorporated into the new process waste system and into the WETS exhaust plenum fire 

deluge system (DOE 1992b). In some cases, flexible tube was pushed through the existing 

OPWL, leaving the original line as a secondary containment. 

Some of the OPWL pipelines were removed during the late 1970s and early 1980s. This work 

was primarily performed as part of a program called "Replace Uninspectable Process Waste 

Systems. 'I The OPWL pipelines not removed and not converted to the new process waste system 

have largely been abandoned in place. Some portions of the OPWL system have been removed 

as a part of other WETS construction projects. For instance, it is believed that some portions 

of the OPWL may have been removed during the years of construction of the Protected Area 

(PA). Pipelines beneath buildings were flushed with water until significant residues appeared 
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to have been removed, then sealed at wall and floor penetrations with 6- to 12-inch plugs of 

"nonshrinking cement sealant" (DOE 1992b). 

OPWL pipelines range from 1 to 10 inches in diameter and are constructed of a variety of 

materials including black iron, cast iron, plastic, polyethylene, vitrified clay, cementlasbestos, 

saran-lined steel, stainless steel, fiberglass, PVC, Pyrex glass, and teflon. 

OPWL pipelines are often connected within valve vaults. Valve vaults are sealed concrete 

containments provided to monitor for leaks and provide access for operation and maintenance 

of the OPWL system. In some instances, valve vaults were included in the initial installation 

of the OPWL system. In other instances, they were added to the process waste system later 

because persistent leaks were occumng repeatedly in the same locations (typically at elbows, 

valves, transitions from one pipe material to another, and other connectors). 

A summary of the pipeline structural features including associated valve vaults, pumps, and 

manholes or lampholes are presented in Section 3.0. 

2.2 SITE WALKS 

Site walks were conducted for eight days between January and March 1994. The site walks 

were conducted to identify the following: 

OPWL component locations and interconnections; 

locations of structural features (e.g., valves, cleanouts, manholes); 

locations of pipeline penetrations into buildings; 
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areas where constructions activities may have disturbed OPWL components; and 

logistical problems associated with field sampling activities (e.g., security requirements, 

heavy equipment access restrictions). 

A nonintrusive inspection of manholes, valve vaults, and lampholes to visually inspect the 

pipeline was included in the site walks. Results of this investigation are inconclusive because 

of limited visibility. However, some useful information such as approximate depth to pipeline, 

number of pipelines, pipeline construction, and approximate size of pipeline was gleaned from 

this investigation. The results of the manhole investigation are presented in Appendix B. 

Information was also acquired from building personnel during site walks. Data from the 

manhole investigation and information from WETS personnel have been incorporated into the 

line-by-line summaries of the pipeline designations in Section 3.0. 

The information presented in Section 3.0 is based on the best available information collected to 

date on the OPWL pipeline. However, many of the original OPWL engineering drawings no 

longer exist, and those that do exist often contain conflicting information. 

Information provided by the site walks will be used to guide the field work and will be updated 

as the field investigations proceed and the actual pipeline structural features are determined and 

documented. 

2.3 SURFACE RADIATION SURVEYS 

As part of the effort to integrate the six OUs in the IA, a series of surface radiation surveys have 

been conducted throughout the IA (including OU9). As described in the OU9 RFURZ Work 

Plan, the results of these surface radiation surveys were to be used to help locate additional test 

pits proposed as part of the Stage I field activities planned for the OPWLs (Section 4.0). 
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The first radiation survey, referred to as the high punty germanium (HPGe) survey, consists of 

a semiconductor radiation detector that measures in situ low-energy x-ray and gamma-ray 

emitting radionuclides in soil. The second surface radiation survey consists of a sodium iodide 

(NaI) survey that incorporates an NaI scintillation detector to measure low-energy gamma and 

x-rays. The NaI scintillation detector is also referred to as a Field Instrument for the Detection 

of Low Energy Radiation (FIDLER). The NaI survey is to be conducted in areas where the 

HPGe survey indicates elevated radiological concentrations and is designed to further delineate 

the area of contamination. 

The results of the HPGe surveys conducted through May 1994 have been tabulated in Appendix 

C. Section 4.2 presents a discussion of how these results will be incorporated into the field 

investigations proposed for OU9. 
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3.0 PIPELINE DESCRIPTIONS 

A summary description for each pipeline designation is presented in the following sections. 

Additional information, including structural features, physical description, past usage and current 

status, release history, and WETS reference drawings, is presented in Table 3-1 and Appendix 

D. An WETS reference list for all utility and engineering drawings for the OU9 OPWL is 

presented in Appendix E. Individual pipeline locations and test areas are shown on one or more 

plates, numbered 1 through 15, in this Technical Memorandum No. 1, Volume II-B. 

Draft Final 
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3.1 OPWLP-1 

Location. Line P-1 exits the south side of the west annex of Building 123 and extends east along 

the south side of the building (Plate 11). P-1 terminates at the intersection of P-2 and P-3 south 

of the east annex of the building. A process waste pumping station in the west annex is shown 

on the Replace Process Waste Piping Plan (Drawing 27216-2, drawn January 1974, as built 

February 1975, rev. January 1987). 

Status. P-1 was installed in 1968 ( U . S .  Department of Energy [DOE] 1986; Rockwell 1976) 

and abandoned (DOE 1986; DOE 1985) in June 1982 (DOE 1986). The Underground Drain 

Piping Plan (Drawing 38849-400 [as-built July 19891) indicates that the portion of P-1 that runs 

east-west between the two manholes has been removed. According to the Utility Layout 

(Drawing 15501-40-M, drawn July 1983, approved June 1986) and the Underground Drain 

Piping Plan (Drawing 38849-400 [as-built July 1989]), the portion of P-1 exiting south of the 

west annex of Building 123 from N-36104, E-18545 to N-36061, E-18545 has been converted 

to the new process waste system. 

Physical Description. P-1 consists of a 3-inch polyethylene pipe inside a 4-inch steel pipe (DOE 

1986; Rockwell 1976; EG&G 1990; DOE 1988). Total length has been reported as 180 feet 

(DOE 1986) and 120 feet (Rockwell 1976), with outside lengths of 89 feet (DOE 1985) and 

approximately 120 feet (EG&G 1990). P-1 connects to P-2 (4-inch cast iron) at Building 123 

(DOE 1988) and to P-3 (4-inch vitrified clay) south of Building 123 (EG&G 1990; DOE 1988). 

Wastes Transferred. P-1 transferred the following waste from Building 123 (DOE 1988): 

0 Acids: Nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H2S04), hydrochloric 

acid (HCl), acetic acid (C2H40J, and perchloric acid (HClO,); 
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8 Bases: Ammonium hydroxide (NH40H) and sodium hydroxide (NaOH); 

8 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and ether; 

8 Radioactive Materials: Various isotopes of plutonium (Pu), americium (Am), uranium 

(v), and curium (Cm); 

8 Metals: Beryllium (Be) (trace amounts); and 

8 Others: Ammonium thiocyanate, ethylene glycol, and possible trace amounts of PCBs. 

Site Walk Information. Two manholes associated with P-1 were investigated in March 1994. 

The first manhole, located south of the west annex of Building 123, contains a north-south 

pipeline that appeared to be an active transfer line (Jacobs 1994). The pipeline was 

approximately 5 feet below ground surface. The second manhole, located south of the east 

annex of Building 123, is approximately 5 feet deep. One pipe enters the manhole from the 

west, one from the north, one from the south, and one from the east. All are cut off and filled 

with concrete (Jacobs 1994). This evidence would tend to confirm that the east-west portion of 

P-1 was in fact either removed as shown on drawing 38849-400 or at least abandoned. 

Historical Releases. Conflicting reports have been issued regarding historical releases from P-1. 

The 1986 OPWL Closure Plan (DOE 1986) reported that no releases have occurred (DOE 

1986). However, the entire pipeline was identified on a location map in the 1988 Closure Plan 

as an area of reported release (DOE 1988). 
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3.2 OPWL P-2 

Location. P-2 exists primarily beneath Building 123, and follows the general layout of the 

building. The General Plan and Profile (Drawing 23723, drawn July 1952; as-built, May 1953) 

shows the P-2 exiting the south end of the east side (original structure) of Building 123 (Plate 

11). 

Status. The pipeline has undergone at least two modifications. The Utility Layout (Drawing 

15501-40-M, drawn July 1983, approved June 1986) indicates that Building 123 and pipes P-2 

and P-3 have been extended south, and that the approximate invert elevation at the P-l/P-2/P-3 

intersection is 6,028.2 feet. This extension is verified by the Utility Layout (Drawing 20829-5, 

August 1968). P-2 was installed in approximately 1952 (DOE 1986) or 1953 (Rockwell 1976), 

and decontaminated, removed, and replaced with inspectable pipe in June 1982 (DOE 1986). 

Phvsical Description. P-2 consists of a 4-inch cast iron (DOE 1986; Rockwell 1976) pipe 

(Drawing 1-1 1590-23, issued February 1952; as-built, November 1953), with a total length of 

452 feet (DOE 1986). Approximately 447 feet of P-2 exists beneath Building 123. P-2 connects 

to P-1 (3-inch polyethylene in 4-inch steel pipe) and P-3 (4-inch vitrified-clay pipe) at the 

southeast corner of the east annex of Building 123. 

Wastes Transferred. P-2 transferred the following waste from Building 123 (DOE 1988): 

Bases: NH,OH and NaOH; 

Acids: HN03, HF, H2S04, HCl, C2H402, and HC104; 

0 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and ether; 

e Radioactive Materials: Various isotopes of Po, Am, U, and Cm; 
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e 

a 

Metals: Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, and possible trace amounts of PCBs. 

Site Walk Information. One manhole that is associated with P-2 was investigated in March 

1994. The manhole, located south of the east annex of Building 123, was approximately 5 feet 

deep. One pipe entered the manhole from the west, one from the north, one from the south, and 

one from' the east. All of the pipes were at the same level and were cut off and filled with 

concrete (Jacobs 1994). 

Historical Releases. Reports indicate releases from P-2 beneath Building 123 (DOE 1986), and 

the entire pipeline has been identified on the location map as an area of reported release (DOE 

1988). Regarding the P-2/P-3 connection, Basller et al. (1970) reported that the 4-inch cast iron 

process waste line from Building 123 to the Saran-lined pipe connection is about 19 years old 

and leaks are suspected. 
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3.3 OPWL P-3 

Location. P-3 is located west of Building 441 (EG&G 1990; DOE 1988). P-3 originates at the 

P-UP-2 intersection in the manhole located south of the east annex of Building 123 and tracks 

east to an elbow located in a manhole southeast of the east annex of Building 123, turns north 

and tracks to an elbow located in a manhole east of Building 123, turns east and terminates at 

Building 441 (Plate 11). (The Site Utility Plan prawing 15501-40-M, drawn July 1983, 

approved June 1986 and revised June 19901 indicates that Building 123 has been extended further 

south and line P-3 was moved south approximately 20 feet from its original alignment.) 

Status. P-3 was installed in 1952 (DOE 1986; Rockwell 1976) and was abandoned in 1982 

(DOE 1986). 

Phvsical Description. P-3 consists of a 4-inch vitrified-clay pipe (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988) pipe (Drawing 23723), with a total length of 162 feet (DOE 1986; 

Rockwell 1976). The outside length has been reported as 92 feet (DOE 1985) and 158 feet 

(EG&G 1990). P-3 connects to P-1 (3-inch polyethylene in 4-inch steel pipe) and P-2 (4-inch 

cast-iron pipe) at the manhole south of east annex of Building 123 and to T-2 at Building 441. 

Wastes Transferred. P-3 transferred the following process waste from Building 123 (DOE 

1988): 

0 Acids: HN03, HF, H2S04, HCl, C2H402, and HCIO,; 

0 Bases: NH40H and NaOH; 
0 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and ether; 
0 Radioactive Materials: Various isotopes of Pu, Am, U, and Cm; 0 
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Metals: Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, and possible trace amounts of PCBs. 

Site Walk Information. Three manholes that are associated with P-3 were investigated in March 

1994. The first manhole, located south of the east annex of Building 123, was approximately 

5 feet deep. One pipe entered the manhole from the west, one from the north, one from the 

south, and one from the east. All of the pipes are at the same level and are cut off and filled 

with concrete (Jacobs 1994). The second manhole located southeast of the east annex of 

Building 123 was approximately 5 feet deep. One open channel pipe enters from the west and 

turns to the north and exits the manhole. The third manhole located east of Building 123 is 

approximately 5 feet deep. The manhole is brick lined with an open channel pipe, which 

appears to be a 4-inch clay pipe that runs north to south with a "T" to the east. The northern 

section of the pipe 'IT" has a gate to control the flow to the north. This may be an indication 

of an additional pipeline spur; however, no information is available to confirm its existence. 

Historical Releases. Reports indicate no releases from P-3 (DOE 1986); however, the entire 

pipeline was identified on a location map as an area of reported release (DOE 1988). 
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3.4 OPWLP-4 

Location. P-4 extends from Building 429, south of Building 441, eastward to the intersection 

of P-6 located in a manhole west of Building 883 (Plates 11, 12, 13, and 14). P-4 is a gravity- 

flow pipeline from tanks T-2 and T-3 to the P-6 intersection. P-5 also is connected to P-4, 

which provides gravity transfer of process waste from Building 444. The General Plan, and 

Profile (Drawing 23723, July 1952; as-built May 1953) indicates that the average depth of burial 

of P-4 is 3.5 feet. 

Status. P-4 was installed in 1952 (DOE 1986; Rockwell 1976) and was abandoned (DOE 1986; 

DOE 1985) in April 1981 (DOE 1986). 

Phvsical DescriDtion. P-4 consisted of 4-inch cast iron pipe (DOE 1986; Rockwell 1976; EG&G 

1990; DOE 1988). The total length has been reported as 1,750 feet (DOE 1986; DOE 1985), 

and 1,773 feet (EG&G 1990). P-4 connects to P-5 (4-inch cast iron pipe) at manhole located 

north of Building 444 (EG&G 1990; DOE 1988), to P-6 (3-inch Saran-lined steel pipe inside a 

10-inch vitrified-clay pipe) at manhole located west of Building 883 (EG&G 1990; DOE 1988), 

and to T-2 and T-3 at Building 429 (DOE 1988). 

Wastes Transferred. P-4 transferred the following waste from Buildings 123, 441, and 444 

(Rockwell 1976): 

Acids: HNO,, HF, H,SO,, HCl, C2H4O2, HCIO,, phosphoric acid (H,PO,), H2Cr0, 

oxalic, and cyanic; 

I 
e Bases: NH,OH, NaOH, potassium hydroxide (KOH), and calcium hydroxide (CaOH); 
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Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, 

trichloroethane (TCA), trichloroethene (TCE), pentachloroethene (PCE), and freon; 

Radioactive Materials: Various isotopes of Pu, Am, U, and Cm; 

Metals: Be (trace amounts), silver (Ag), gold (Au), chromium (Cr), tantalum Fa) ,  nickel 

(Ni), cadmium (Cd), platinum (Pt), lead (Pb), titanium (Ti), zinc (Zn), copper (Cu), tin 

(Sn), tungsten 0, iron (Fe), and mercury (Hg); and 

Others: Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

fluoride, lubricating oil, cutting oil, and lathe coolant (oil and carbon tetrachloride 

[CCl,l>. 

Site Walk Information. One valve vault and two manholes that are associated with P-4 were 

investigated in March 1994. The valve vault or T-2/T-3 located south of Building 441 consisted 

of three manways into the vault. Two of the three manways were padlocked. The middle 

manway was opened to view the middle vault. The vault is approximately 5 feet deep with 

approximately 2 to 3 feet of water in the bottom. Two pipes enter from the north and lead to 

a T that goes to the southern vault. The first manhole, located south of Building 452, was 

inaccessible because of soil/gravel/cobbles and a concrete parking barrier that covers the 

northern edge of the manhole. The manhole cover is larger than usual. The second manhole 

west of Building 883, P-4/P-6 intersection, is approximately 8 feet deep. The P-4 pipeline 

enters on the west side to connect with P-6 that runs north to south. The P-4 pipeline is 

approximately 4 feet from ground surface, and the P-6 pipeline is 5 to 6 feet from ground 

surface. All pipes are closed top with no secondary containment. 
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Historical Releases. Numerous reports of historical releases from P-4 have been documented. 

These events are summarized below: 

A release occurred at the intersection of P-4 and T-3, and P-6, and at "two other 

locations" (DOE 1986). 

A small leak was found near Building 663 from 1960 to 1962. A small portion of line 

was replaced, and no subsequent leaks have been reported (Rockwell 1976). 

Several sections of pipeline were identified on a location map as area of reported release 

(DOE 1988). 

A leak of 2.5 gallons per hour (gph) at 37 pounds per square inch gauge (pig) was 

detected in a 1971 pressure test (ILDS 1971). 

Leak indications were found at the following locations: 

- Thirty feet east of the driveway south of Building 441: two leaking joints 

were repaired. 

- South of the transformer bank between Buildings 441 and 443: the area 

was excavated and the leak repaired. 

- South of Building 443: the area was excavated and the leak repaired. 

- North of Building 661, in utility pole storage area: the area was not 

excavated. 
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As reported by Maness (1971a), the area that ILDS was to test for P-4 was the 4-inch 

cast-iron line from the waste tank near Building 441 eastward 1,800 feet to a valve pit 

at the intersection with P-6. The ILDS test included the line to Building 444, designated 

as P-5. 

e Between Building 441 to the intersection with P-6, the 1,950-foot 4-inch cast-iron pipe 

was found to have a leak rate of approximately 2.5 gph as estimated by ILDS. Several 

leak locations along this area were identified. The entire length of the area was cast-iron 

pipe with bell and spigot joints. Most (if not all) of the leaks appeared to be in the joints 

(Beck 1971a). Repairs were made at locations, and a final pressure test on the line 

indicated a leak rate of 1.3 gph. Repairs to the referenced leaks appear to have reduced 

the leak rate by 50 percent (Beck 1971b). However, no further information regarding 

the remaining leakage was found, Further investigation found that the cast-iron line was 

in good physical condition. Some surface corrosion in the form of scale was present 

(Hornbacher and Lott 1972). 

0 A major leak behind Building 441 was identified and repaired. The check valve at 

Building 441 was removed, and a flange with a 3/4-inch valve was installed (Maness 

1971b). 

0 A probable small leak was found south of Building 443 (Maness 1971~). 

e A major leak was found along P-4, south of Building 221 and north of the road. This 

area was excavated and the pipe repaired. 
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One leak was indicated in the contractor’s material storage area near Building 662 

(Maness 1971d). One leak was identified west of 8th Street in a pole storage area (82 

feet east of No. 63 fence) (Maness 1971d). 

Approximately 3 1 feet east of the driveway behind Building 441, a leak was detected 

during ILDS nitrous oxide leak testing. Soil concentrations were greater than 1,000 parts 

per million @pm) of nitrous oxide. The area was uncovered and repaired (Maness 

1971~). No documentation regarding any excavation in the area was found. 

A small probable leak was detected approximately 94 feet east of the driveway behind 

Building 441 (Maness 1971~). No report of repair was found. 

A break in the line close to the driveway of Building 663 occurred around 1960 to 1962. 

The line chipped as trucks backed over the shallow cover. The leak was detected as 

water bubbled to the ground surface. A small portion of the line was replaced, and no 

subsequent leaks were reported (Rockwell 1976). 

A soil sample taken at a location of a known break in the line was found to have a 

concentration of 62 ppm of nitrate, Plutonium-239 was found to be near background 

level at the same location. Rockwell (1976) claims that the east-west line between 

Buildings 444 and 883 carried only small amounts of depleted uranium and nitrates. 
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3.5 OPWL P-5 

Location, P-5 is located north of (EG&G 1990; DOE 1988) and beneath (DOE 1988) Building 

444 (Plate 12). P-5 originates in Building 444 and exits the north side and tracks to the manhole 

located south of Building 442. The alignment shown in Dow Drawing 23723, drawn July 1952, 

as-built May 1953, indicates that the original P-5 had a different alignment than the line 

described in the work plan. The original line left Building 444 approximately 15.5 feet west of 

where the work plan shows the line leaving the building. At a point 5 feet north of the building, 

the line becomes diagonal toward the northeast and then turns north again terminating at P-4. 

The work plan and the utility drawing show the line turning east and traveling 5 feet and then 

north, terminating at P-4. No drawings were located to verify the configuration shown on the 

work plan and utility drawings. The current process waste line runs along most of the original 

Line P-5. 

Status. Line P-5 was installed in 1952 (DOE 1986) and was abandoned (DOE 1986; DOE 1985) 

in April 1981 (DOE 1986). The line is also reported to have been decontaminated, removed, 

and replaced with inspectable pipe (DOE 1986). Drawings 25838-X05 through 25838-X10, 

25838-DX1, and 25838-DO1 through 25838-DO5 indicate that a "portion of the pipeline was 

abandoned in place. Drawings indicate pipes could be removed or abandoned after August 1, 

1978. Other drawings indicate to flush clean, seal, and abandon." 

Phvsical Description. P-5 consists of a 4-inch cast-iron pipe (DOE 1986; EG&G 1990; DOE 

1988) or 2-, 3-, 4-, and 6-inch pipe, with a total length of 1,561 feet (DOE 1986). The outside 

length has been given as 175 feet (DOE 1985) and 152 feet (EG&G 1990). Line P-5 connects 

to line P-4 (4-inch cast-iron pipe) at the manhole located south of Building 442 (EG&G 1990; 

DOE 1988). 
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Wastes Transferred. P-5 transferred the following process waste from Building 444: 

0 Acids: H3PO4, HNO,, HC1, H,SO,, HF, H,CrO,, oxalic, and cyanic; 

0 Bases: NaOH, KOH, NH40H, and CaOH; 

0 Solvents: TCA, TCE, PCE, and freon; 

0 Radioactive Materials: U-238 only; 

0 Metals: Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, Hg, and Be (trace); 

and 

0 Others: Fluoride, lubricating oil, cutting oil, and lathe coolant (oil and CC14). 

Site Walk Information. One manhole that is associated with P-5 was inaccessible for 

investigation in March 1994. The manhole is located south of Building 442. The manhole was 

covered with soil, cobbles, and a concrete barrier. The manhole cover is larger than usual. 

Historical Releases. Reports indicate releases from P-5 along the entire pipeline outside of 

Building 444 (DOE 1988) and a leak of 2.5 gph at 37 psig was detected in a 1971 pressure test 

(ILDS 1971). Leak indications were found in the ditch north of the Building 444 exclusion 

fence (excavated and repaired), 8 feet inside the fence toward Building 444 (not repaired), and 

6 feet north of Building 444 (not excavated). 

In addition, a major leak was found in the north-south leg of pipe from Building 444 to the 

intersection with P-4 during field testing. The location of the leak was identified as the center 0 
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of the ditch just outside the fence north of Building 444 (Beck 1971a). Three nitrous oxide leaks 

were located by test probing for nitrous oxide southward to Building 444. The leak at the ditch I 

just outside the fence north of Building 444 was verified by excavation (Beck 1971c) and was 

found to be displacing a volume of 47.7 gallons (Maness 1991e). The leak was repaired by 

tamping the lead seal in the bell and spigot joint. Maness (19710 noted that high nitrous oxide 

concentrations approximately 6 feet from Building 444 were either from seepage from the larger 
I 

I leak to the north or a small leak of different origin. 

a 
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3.6 OPWL P-6 

Location. Line P-6 runs from Building 881 to the valve vault west of Building 884 (EG&G 

1990; DOE 1988) (Plates 14 and 15). P-6 originates on the west side of Building 881 and tracks 

west to an elbow located east of the guard shack, then turns north and tracks to the manhole 

located west of Building 884. The first segment of the original pipeline was pumped uphill as 

it exited Building 881. Drawings 4180, 4181, and 4182 show the P-6 alignment. 

Status. The Industrial Waste Plan and Profile (Drawing 3549-207E, drawn May 1952; as-built 

drawn May 1953, revised May 1956) indicates that P-6 was installed in 1953. P-6 was 

abandoned in December 1980 (DOE 1986). The Replace Process Waste, Piping Removal plans 

(Drawing 25609-XO8, June 1976; Drawing 25609-XO9, June 1976) indicate that the portion of 

P-6 west of T-24 and T-32 tank vault would be abandoned after June 2, 1976 (Appendix D). 

P-6 is not part of the existing process waste line and was abandoned in place. 

Phvsical Description. P-6 consisted of a 3-inch Saran-lined steel pipe inside a 10-inch vitrified- 

clay pipe that ran westward from Building 881 for 120 feet and then northward 585 feet to a 

valve pit (Maness 1971a). This information was also verified on the manhole investigation in 

April 1994. P-6 connected to P-4 (4-inch cast-iron pipe) at the manhole located west of Building 

883, to P-9 (3-inch steel pipe) at the lamphole located west of Building 884, to P-10 (3-inch 

stainless-steel pipe) at the manhole located west of Building 884, to P-11 (3-inch ribbed hose 

inside a 10-inch vitrified-clay pipe) at the manhole west of Building 884, and to P-54 (3-inch 

stainless-steel pipe) at Building 88 1. 

Wastes Transferred. P-6 transferred process waste from Buildings 123,441,444, 865, 881, and 

889 (EG&G 1990; DOE 1988). This waste stream included the following: 
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Acids: HN03, HF, H2S04, HC1, C2H4O2, HClO,, H3P04, H2Cr04, oxalic, and cyanic; 

Bases: NH40H, NaOH, KOH, and CaOH; 

Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, CCl,,, 

TCA, TCE, PCE, freon, and paint solvents (trade names PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

Metals: Be (trace amounts), Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, 

Hg, Mo, and Mn; and 

Others: 

fluoride, lubricating oil, hydraulic oil, cutting oil, and lathe coolant (oil and CCl,). 

Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

Site Walk Information. Three manholes and three lampholes that are associated with P-6 were 

investigated in April 1994. The first manhole located at the P-6/P-4 intersection west of 

Building 883 is approximately 8 feet deep. The P-4 pipeline enters on the west side to connect 

with P-6 that runs north to south. The P-4 pipeline is approximately 4 feet from ground surface, 

and the P-6 pipeline is approximately 5 to 6 feet below ground surface. All pipes are closed top 

with no secondary containment. The second manhole located at the P-6/P-10 intersection 

southwest of Building 884 is approximately 8 feet deep. P-6 runs south to north in the manhole, 

and P-10 enters from the east. The pipelines are approximately 5 to 6 feet below ground 

surface. All pipes are closed top with no secondary containment. The P-6/P-10 connection is 

visible. The third manhole located at the P-6/P-9 intersection west of Building 884 is 

approximately 10 feet deep. P-6 runs south to north in the manhole, and P-9 enters from,the 

southeast. The south to north pipeline is a open top vitrified-clay pipe with a steel pipe inside 
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of it, and the pipeline from the southeast is stainless steel. The piping is approximately 8 to 10 
feet below ground surface. The bottom of the manhole appears to be dry. The first lamphole 

located southwest of Building 883 is approximately 4 feet deep. An open top vitrified-clay pipe 

approximately 10 to 12 inches with a 4-inch steel pipe inside was visible. The bottom of the 

lamphole appears to be dry. The second lamphole located midway west of Building 883 is 

approximately 4 to 5 feet deep. An open top vitrified-clay pipe approximately 10 to 12 inches 

with a 4-inch steel pipe inside was visible. The bottom of the lamphole appears to be dry. The 

third lamphole west of Building 884 is approximately 10 feet deep. An open top vitrified-clay 

pipe approximately 10 to 12 inches with a 4-inch steel pipe inside was visible. The bottom of 

the lamphole appears to be dry. 

e,, Historical Releases. Reports indicate releases from P-6 at the intersection with P-4, P-9, P-10, 

P-11, and near Building 881 (DOE 1986). In addition, the south end of P-6, the P-6/P-4 
intersection west of Building 883, and the P-6/P-9/P-11 intersection west of Building 884, have 

been identified on a location map as an area of reported release (DOE 1988). 
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3.7 OPWL P-7 

Location. P-7 is located south of (EG&G 1990; DOE 1988) and beneath (DOE 1988) Building 

881 to Building 887 (Plate 15). P-7 originates on the south side of Building 881 and tracks 

south to an elbow, turns west, and terminates at Building 887. 

Status. P-7 was installed in 1952 (DOE 1986). In 1976, P-7 was converted to a double- 

contained pipeline (Drawing 25609-013-M). The primary containment was removed and 

replaced in 1992 (Drawing 25609-013-01C). P-7 is currently part of the new PWTS. 

Phvsical DescriDtion. The original P-7 pipeline consisted of 4-inch stainless-steel pipe (DOE 

1986; EG&G 1990; DOE 1988) (Drawing 25609-XO8). In 1976, 3.5-inch flex polyvinyl 

chloride (PVC) tubing was inserted into the 4-inch stainless-steel pipe and used as the primary 

containment (Drawing 25609-013-M). In 1992, the 3.5-inch flex PVC tubing was removed and 

replaced with 2-inch cross-linked polyethylene hose. The southern end, the east to west piping 

from the elbow to Building 887, was removed and replaced with 6-inch stainless-steel pipe 

(Drawing 25609-013-OlC). The total length has been reported to be 440 feet (DOE 1986) with 

an outside length of approximately 85 feet (EG&G 1990). The assumed average depth for this 

line is 10 feet (Wright Water Engineers, Inc. 1994). Line P-7 connects to tanks T-24 and T-32 

at Building 887 (DOE 1988). 

Wastes Transferred. P-7 received waste from Building 881 (EG&G 1990; DOE 1988). This 

waste stream included the following: 

e Acids: HN03, HF, H,SO,, and H3PO4; 

e Bases: NaOH and KOH; 
e Solvents: CCl,, TCA, TCE, and freon; 
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0 

0 

0 

Radioactive Materials: Pu, Am (no tritium), U, and possibly Np-237; 

Metals: Cr, Ni, Fe, Hg, Mo, and Mn; and 

Others: Possible trace amounts of PCBs, lubricating oil, and grinding oil. 

Historical Releiises. The 1986 Closure Plan reported no known releases (DOE 1986). 

However, the entire pipeline has been identified on a location map as an area of reported release 

(DOE 1988). 
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3.8 OPWL P-8 

The existence of P-8 is highly questionable. P-8 was identified as a pipeline from Building 881 

south to Building 887. A review of the engineering drawings for this area and interviews with 

building personnel (EG&G 1994a) indicate that this line does not exist. No further investigation 

will be performed on this pipeline. 
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3.9 OPWL P-9 

Location. Line P-9 is located west of (EG&G 1990; DOE 1988) and beneath (DOE 1988) 

Building 883 and runs to the valve vault west of Building 884 (EG&G 1990; DOE 1988) (Plate 

14). P-9 originates in Building 883 and exits the west side tracking west to an elbow, then turns 

north and tracks to the valve vault located west of Building 884. Two drawings @ow Drawings 

4181 and 4182, both dated March 1959) indicate a slightly different layout for Line P-9 than 

shown on Drawing E-5 of the work plan. The Dow drawings indicate a 90-degree bend in the 

line after it exits Building 883, whereas the work plan and utilities Drawing 15501-43-M, drawn 

July 1985 and approved June 1986, shows a northwest trending angle in the line before turning 

north to the valve vault. The presence of a vacuum breaker in the pipeline indicates that it is 

forced flow for at least part of the line. 

Status. P-9 was installed in 1957 (DOE 1986; Rockwell 1976) and abandoned in 1984 (DOE 

1986, DOE 1985). 

Phvsical DescriDtion. P-9 consists of 3-inch-diameter steel pipe (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988) and 1.5-inch-diameter stainless-steel pipe (Appendix D). Total length 

has been reported as 504 feet (DOE 1986; Rockwell 1976) with a reported outside length of 

approximately 390 feet (DOE 1985) and 410 feet (EG&G 1990). P-9 connects to P-6 (3-inch 

steel pipe) at the manhole west of Building 884, to P-1 1 (3-inch ribbed hose inside a Saran-lined 

10-inch vitrified-clay pipe) at the manhole west of Building 884 (EG&G 1990; DOE 1988), and 

to tanks T-25 and T-26 at Building 883 (DOE 1988). 
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Wastes Transferred. P-9 transferred the following process waste from Building 883 (EG&G 
1990; DOE 1988): 

8 Acids: None identified; 

8 Bases: KOH; 
8 

8 

Solvents: TCA and possibly others; 

Radioactive Materials: U-235 and U-238 only; 

8 Metals: Possibly Be; and 
8 Others: Oakite (cleaning solution) may have been used in the past. 

Site Walk Information. P-9 has one manhole associated with it at the intersection of P-6 and 

P-11 west of Building 884. This manhole was investigated in March 1994. (Jacobs 1994). The 

investigation revealed an open top vitrified-clay pipe with an inner Saran-lined steel pipe 

approximately 8 to 10 feet below ground surface. 

Historical Releases. Releases from P-9 are known to have occurred at the intersection of Line 

P-9 and P-6 (DOE 1986; DOE 1988). 

(wpf) h:\wp\n31s\ou9\~chn1an\pipel~e\~cl-3 I0/26/94 D n f i  Final 



__ 

Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 24 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

3.10 OPWL P-10 

Location. P-10 is located north and west of Building 889 (EG&G 1990; DOE 1988) and beneath 

Building 889 (DOE 1988) (Plate 14). P-10 originates on the west side of Building 865, tracks 

west to an elbow turning north, tracks north to another elbow turning west, and then tracks west 

until it intersects P-6. P-10 also has a pipeline spur that originates on the west side of Building 

889 tracking to the west to a waste pit (T-40) and then to the north intersecting the east west P- 

10 alignment. Drawing 20829-19 (1968 utility drawing) indicates that P-10 is a pumped line 

with the high point located at approximately midline. 

Status. P-10 was installed in 1968 (DOE 1986; Rockwell 1976) and abandoned in 1982 (DOE 

1986). It has been reported that P-10 was abandoned in place (DOE 1985), and all pipe beneath 

Building 865 was capped and abandoned after August 21, 1981. 

Physical Description. P-10 consists of 3-inch stainless-steel pipe (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988). The total length has been reported as 1,190 feet (DOE 1986), 550 

feet (Rockwell 1976), and 560 feet (DOE 1985), with an outside length of approximately 455 

feet (EG&G 1990). P-10 connects to P-6 (3-inch Saran-lined steel pipe inside a 10-inch 

vitrified-clay pipe) west of Building 884 (EG&G 1990; DOE 1988), to tank T-23 at Building 865 

(DOE 1988), to tank T-28 at Building 889 (DOE 1988), and to tank T-40 west of Building 889. 

Wastes Transferred. 

Building 889 (T-28) (EG&G 1990; DOE 1988): 

P-10 transferred the following waste from Building 865 (T-23) and 

0 Acids: HN03,  HC1, HF, H2S04, and H2Cr04; 

Bases: NaOH and NH40H; 
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0 Solvents: Alcohols, acetone, TCE, paint solvents (trade names PASO, PESO), and 

possibly others; 

0 Radioactive Materials: U-238 only; 

0 Metals: Be, Cr, Ni, Pb, Pt, Ti, Ta, Zn, Cu, Sn, W; and 

0 Others: Lubricating oil, hydraulic oil, detergents, soap, grease. 

Site Walk Information. One manhole associated with P-10 was investigated in March 1994 

(Jacobs 1994). The manhole is located in the middle of the road north of Building 889. One 

pipe enters from the east approximately 6 feet from the ground surface and exits the west side 

approximately 3 feet from the ground surface. 

Historical Releases. Releases from P-10 have been reported at the intersection with P-6 (DOE 

1986) and at the west end of the pipeline (DOE 1988). 
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3.11 OPWL P-11 

Location. Line P-11 is a gravity flow line located west of Building 884. P-1 1 originates at the 

intersection of P-11 with P-6 and P-9 and tracks north to the intersection of P-12 and P-13 

located in the middle of the parking lot west of Portal 1 (Plates 10 and 14). 

Status. P-11 was installed in 1952 and abandoned (DOE 1986; DOE 1985) in place in March 

1984 (DOE 1986). 

Phvsical Descrbtion. According to Drawing 1-3549-207 (drawn May 1952, as-built May 1953, 

and revised May 1956), the original P-1 1 pipeline consisted of a 3-inch Saran-lined steel pipe 

inside a 10-inch vitrified-clay pipe. In 1975, the Saran-lined steel pipe was removed and 

replaced with a 3-inch-diameter ribbed hose. The total length of P-1 1 has been reported as 165 

feet (DOE 1986; DOE 1985; Rockwell 1976) and 175 feet (EG&G 1990). Line P-11 connects 

to P-6 (3-inch Saran-lined steel pipe inside a 10-inch vitrified-clay pipe) and P-9 (3-inch steel 

pipe) at the manhole west of Building 884 (EG&G 1990; DOE 1988) and to Line P-13 (3-inch 

ribbed hose inside 4-inch fiberglass pipe) northwest of Building 884 (DOE 1986; Rockwell 

1976). 

Wastes Transferred. P-11 transferred the following process waste from Buildings 123, 441, 

444, 865, 881, 883, and 889 (EG&G 1990; DOE 1988): 

a Acids: HN03, HF, H2S04, HCI, C2H402, HClO,, H3PO4, H2Cr0,, oxalic, cyanic; 

a Bases: NH40H, NaOH, KOH, CaOH; - 
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0 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, CCl,, 

TCA, TCE, PCE, freon, paint solvents (trade names PASO, PESO); 

e Radioactive Materials: Various isotopes of Pu, Am, U, Cm, possibly Np-237; 

0 Metals: Be (trace amounts), Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, 

Hg, Mo, Mn; and 

0 Others: Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

fluoride, lubricating oil, hydraulic oil, cutting oil, lathe coolant (oil and CCl,), Oakite 

(cleaning solution). 

Site Walk Information. The manhole investigation conducted in March of 1994 indicated that 

P-11 was a 3-inch ribbed hose inside a 10-inch vitrified-clay pipe approximately 8 to 10 feet 

below ground surface (Jacobs 1994). 

Historical Releases. Releases from P-1 1 have been reported at the intersection with P-6 (DOE 

1986) and both ends of the pipeline (DOE 1988). A leak of 27 gph at 20 psig was detected 

during a 1971 pressure test (ILDS 1971). Although the line is inside of another protective pipe, 

the presence of nitrous oxide indicated a leak north of the manhole west of Building 883 during 

a leak test conducted in 1971 (ILDS 1971). 
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3.12 OPWL P-12 

Location. Line P-12 is located west of Building 708. P-12 originates at the intersection of P- 

11, tracks north to a valve vault west of Building 707 where the line intersects with P-14 and 

P-15 (Plate 10). Drawing 1-3549-207E shows the original alignment of P-12. 

Status. P-12 was installed in 1952 (DOE 1986; Rockwell 1976) and abandoned in 1975 

(Rockwell 1976). Notes from an interview with Mr. Maury Mass (EG&G 1991), describe how 

acid and steam destroyed the vitrified-clay outer shell north of Central Avenue. P-12 was 

abandoned, and a parallel line P-13 was constructed (DOE 1986). The closure plan (DOE 

1988), however, appears to indicate a discrepancy in this description of P-12 and P-13. 

Pipelines P-12 and P-13 have been mislabeled (Le., P-12 was labeled P-13, and P-13 was 

labeled P- 12). 

Phvsical Description. Line P-12 consisted of a 3-inch Saran-lined steel pipe inside a 10-inch 

vitrified-clay pipe (DOE 1986; Rockwell 1976). Total length has been reported as 573 feet 

(DOE 1986; DOE 1985; Rockwell 1976). Line P-12 connects to Line P-11 (3-inch ribbed hose 

inside a 10-inch vitrified- clay pipe) located in a parking lot west of Portal 1, and to P-14 (3- 

inch Saran-lined steel inside 10-inch vitrified clay) at the valve vault west of Building 707 (DOE 

1988). 

Wastes Transferred. P-12 transferred the following process waste from Buildings 122, 123, 

441, 444, 865, 881, 883, and 889 (DOE 1988): 

e Acids: HN03, HF, H2S04, HCl, C2H4O2, HC104, &Pod, H2Cr04, oxalic, cyanic; 
0 

e Bases: NH40H, NaOH, KOH, CaOH; 
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a Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, CCl,, 

TCA, TCE, PCE, freon, paint solvents (trade names PASO, PESO); 

a Radioactive Materials: Various isotopes of Pu, Am, U, Cm, possibly Np-237; 

a Metals: Be (trace amounts), Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, 

Hg, Mo, Mn; and 

a Others: Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

fluoride, lubricating oil, hydraulic oil, cutting oil, lathe coolant (oil and CC14), Oakite 

(cleaning solution). 

Site Walk Information. One valve vault and one lamphole located west of Building 707 are 

associated with P-12 and were investigated in April 1994 (Jacobs 1994). The valve vault did 

not contain any pipelines. The vault did contain various debris in the bottom. The depth of the 

vault is approximately 12 feet, with approximately 2 feet of water. The lamphole located 

approximately 60 feet south of the valve vault was filled with water, and no investigation was 

possible. 

Historical Releases. Releases from P-12 have been reported at the intersection of P-12 with P- 

11 (DOE 1986) and along the entire pipeline (DOE 1988). During routine inspection of the 

process waste system, a leak was found between Central Avenue and the pipeline expansion pit 

inside the Building 707 fenced area. The leakage was contained inside the pit, with no evidence 

of contamination to the environment. The pipeline was temporarily repaired by sealing the end 

of the secondary containment pipe and allowing it to act as the primary carrier. Repair of the 

primary line was scheduled for March 1975. This line is targeted by PAC 700-147.1 (Wright 

0 Water Engineers 1994). 
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The section of line running from the intersection of P-6/P-9/P-11 north to the intersection of P- 

15/P-16, located east of the guard shack for Buildings 559 and 776, had two sections with 

serious leaks (Beck 1971d). A leak rate of 27 gph at 20 psig was noted (Beck 1971d). One of 

these locations was identified as south of the valve vault near the comer of Sage and 8th (at the 

intersection of P-12 and P-14), and the other was north of the intersection of P-6/P-9/P-11. 

Areas were not excavated; therefore, the exact areas of leaks are not known (Maness 1971g). 

The leaking portions were Saran-lined pipe installed inside of clay pipe which prevented 

pinpointing the leaks without excavation. .At the time, there were no plans for excavation 

because the work was outside the scope of the project. 
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3.13 OPWL P-13 

Location. Line P-13 is located west of Building 708 paralleling P-12. P-13 originates at the 

intersection of P-1 1, tracks north to a valve vault west of Building 707 where the line intersects 

with P-15 (Plate 10). 

Status. Line P-13 was installed as a replacement bypass line for P-12 that was destroyed by acid 

and steam (DOE 1986). Line P-13 was installed in 1975 (DOE 1986; Rockwell 1976) and 

abandoned in 1984 (DOE 1986). It has been reported that P-13 was abandoned in place (DOE 

1986; DOE 1985). The closure plan (DOE 1988), however, appears to indicate a discrepancy 

in this description of P-12 and P-13. Pipelines P-12 and P-13 have been mislabeled (Le., P-12 

was labeled P-13, and P-13 was labeled P-12). 

Phvsical DescriDtion. P-13 consists of a 3-inch-diameter ribbed hose inside a 4-inch fiberglass 

pipe (DOE 1986), a 3-inch-diameter ribbed hose inside a 4-inch fiberglass reinforced epoxy pipe 

(Rockwell 1976), and a 3-inch-diameter fiberglass pipe inside 4-inch fiberglass pipe (EG&G 

1990; DOE 1988). The total length has been reported as 523 feet (DOE 1986; DOE 1985; 

Rockwell 1976). Line P-13 connects to P-1 1 (3-inch ribbed hose inside a 10-inch vitrified-clay 

pipe) in the parking lot west of Portal 1 (EG&G 1990; DOE 1988) and to P-15 (3-inch stainless- 

steel pipe) at the valve vault west of Building 707 (EG&G 1990; DOE 1988). Discrepancies 

exist concerning whether P-13 connected to P-12, and the correct total length of P-13. No 

engineering drawings could be located to determine the lines characteristics. All information 

about P-13 was obtained through meetings with key personnel (Wright Water Engineers 1994). 
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Wastes Transferred. P-13 transferred the following process waste from Buildings 123, 441, 

444, 865, 881, 883, and 889 (DOE 1988): 

Acids: HN03, HF, H,S04, HC1, C2H402, HClO,, H,PO,, H2Cr04, oxalic, cyanic; 

Bases: NH,OH, NaOH, KOH, CaOH; 

Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, CCl,, 

TCA, TCE, PCE, freon, paint solvents (trade names PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, possibly Np-237; 

Metals: Be (trace amounts), Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, 

Hg, Mo, Mn; and 

Others: Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

fluoride, lubricating oil, hydraulic oil, cutting oil, lathe coolant (oil and CCl,), Oakite 

(cleaning solution). 

Site Walk Information. One valve vault located west of Building 707 that is associated with P- 

13 was investigated in April 1994 (Jacobs 1994). The valve vault did not contain any pipelines. 

The vault did contain various debris in  the bottom. The depth of the vault is approximately 12 

feet with approximately 2 feet of water. 

Historical Releases. A release from P-13 occurred at valve vault No. 7 west of Building 707 

on April 4, 1983 (Rockwell 1983). In addition, the entire pipeline has been identified on a 

location map as an area of reported release (DOE 1988). 0 
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3.14 OPWL P-14 

Location. Line P-14 exits the valve vault west of Building 707, extends northeast to Building 

778, and then north to the valve pit located southwest of Building 703 (Plates 6 and 10). P-14 

is designated as a gravity-flow pipeline. Dow Drawing 3549-207E (drawn May 1952, as-built 

May 1953, and revised May 1956), is a plan-profile drawing of the OPWL from Building 881 

to 774. The segment of this line designated by P-14 is not consistent with the location provided 

on work plan Drawing C-5 or the utility drawings. The northeast end of the diagonal portion 

is approximately 28 feet farther south on the as-built drawing, than it appears on Drawing C-5 

of the work plan. 

The original P-14 pipeline continued north under the current location of Building 777. North 

of Building 777, its location becomes consistent with P-20 and P-21 until it finally reaches 

Building 774. A large portion of P-14 lies under Buildings 707, 778, and 777. All buildings 

were built after the installation of P-14. It is reported that portions of the pipeline may have 

been removed for construction of Buildings 707 and 777 (Rockwell 1976). 

Status. P-14 was installed in 1952 (DOE 1986; Rockwell 1976) and abandoned in 1968 (DOE 

1986; Rockwell 1976). It is reported that P-14 was decontaminated, removed, and replaced with 

inspectable pipe (DOE 1986) or abandoned in place (DOE 1985; EG&G 1990; DOE 1988). 

Phvsical Description. P-14 pipeline consists of a 3-inch Saran-lined steel pipe inside a 10-inch 

vitrified-clay (DOE 1986; Rockwell 1976; Drawing 3549-207E). The total length has been re- 

ported as 625 feet (DOE 1986; DOE 1985) and 942 feet (Rockwell 1976), with an outside length 

of 648 feet (EG&G 1990). P-14 connected to P-12 (3-inch Saran-lined steel pipe inside 10-inch 

vitrified-clay pipe) at the valve vault west of Building 707 (EG&G 1990; DOE 1988), P-21 (3- 

inch stainless-steel pipe), P-36 (3-inch stainless-steel pipe), and P-58 (3-inch black iron pipe e 
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[drawing #14267-91) at the valve vault southwest of Building 703 (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988); 

Wastes Transferred. P-14 transferred the following process waste from Buildings 123, 441, 

444, 881, 883, 865, and 889 (Rockwell 1976; EG&G 1990; DOE 1988): 

Acids: HNO,, HF, H,SO,, HC1, C2H4O2, HClO,, H3PO4, H2Cr0,, oxalic, cyanic; 

Bases: NH,OH, NaOH, KOH, CaOH; 

Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, CCl,, 

TCA, TCE, PCE, freon, paint solvents (trade names PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am,  U, Cm, possibly Np-237; 

Metals: Be (trace amounts), Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, 

Hg, Mo, Mn; and 

Others: Ammonium thiocyanate, ethylene glycol, possible trace amounts of PCBs, 

fluoride, lubricating oil, hydraulic oil, cutting oil, lathe cool& (oil and CCl,), Oakite 

(cleaning solution). 

Site Walk Information. Two valve vaults that are associated with P-14 were investigated in 

April 1994 (Jacobs 1994). The valve vault located west of Building 707 did not contain any 

pipelines. The first vault did contain various debris in  the bottom. The depth of the vault is 

approximately 12 feet with approximately 2 feet of water. The second valve vault located 

southwest of Building 703 contained a 10-inch vitrified-clay pipe that exited the north and the 
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south sides. All pipe in the vault was cut at the wall and removed. The depth of the vault is 

approximately 10 feet with approximately 6 feet of water. 

Historical Releases. The following list provides information regarding historical releases from 

P-14: 

0 No data were found in the RCRA Post-Closure Care Permit Application (DOE 1986). 

0 Acid leaks were discovered at the intersection of P-14 and P-12 (Rockwell 1976). 

0 Some soil has been infiltrated in the immediate vicinity of the original location @OW 

Chemical Company 1973). 

0 Entire pipelines were identified on location maps as an area of reported release (DOE 

1988). 

0 Substantial leaks occurred at the elbow connections during its use as a result of expansion 

from steam condensate from Building 881. 

A break in the Building 881 to Building 774 process waste line occurred during the relocation 

of the line for construction of Building 777 in 1962. Excavation was completed in parking lot 

776 (Building 707), and the spilled wastewater was pumped to a ditch around the parking lot 

Nttinger 1964). This section of line could be part of P-14 or P-15. In December of 1958, a 

bad leak occurred when the south 45-degree elbow of P-14 broke and process waste followed 

the containment pipe to the north 45-degree elbow and leaked into a ditch. 
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The waste transferred from Building 881 to Building 774 was 2,700 gallons of laboratory and 

laundry waste that included a radioactivity of 0.51 ppm enriched uranium and nitrate of 120 

ppm. Only 1,350 gallons were received in Building 774, indicating that 1,350 gallons leaked 

(Rockwell 1976). 'The soil sample indicates plutonium contamination although no information 

was found concerning a plutonium waste leak. Soil sample No. 5 ,  documented in Survey of the 

Status of Ejristing Process Waste Lines (Rockwell 1976), was taken from just south of Building 

777. The report indicates that the contamination levels associated with P-14 leaks in this area 

are plutonium at 0.485 disintegrations per minute per gram (d/m/g) (Rockwell 1976). 
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3.15 OPWL P-15 

Location. Line P-15 exits the valve vault west of Building 707, extends north to a manhole 

northwest of Building 707, and then extends east to a manhole northeast of Building 707 (Plates 

6 and 10). The addition of line P-15 seems to be associated with the construction of Building 

707. When Building 707 was constructed, P-14, which was part of the original process waste 

line running between Buildings 881 and 774, (DOE 1986; Rockwell 1976) was abandoned and 

an alternate route (P-15) had to be constructed. 

Status. P-15 was installed in 1968 (DOE 1986; Rockwell 1976) and abandoned in 1984 (DOE 

1986). It is reported that P-15 was abandoned in place (DOE 1986; Rockwell 1976). 

Physical Description. P-15 consists of a 3-inch stainless-steel (DOE 1986; Rockwell 1976), or 

a 3-inch stainless-steel pipe inside 10-inch vitrified-clay pipe (EG&G 1990; DOE 1988). The 

utility drawing indicates that P-15 is a 3-inch Saran-lined pipe inside a 10-inch vitrified-clay 

pipe. The manhole investigation in April 1994 indicated that the piping is stainless steel (EG&G 

1990). The total length has been reported both as 878 feet (DOE 1986; Rockwell 1976) and 850 

feet (DOE 1985), with an outside length of 785 feet (EG&G 1990). P-15 connects to P-13 (3- 

inch ribbed hose inside a 4-inch fiberglass pipe), P-16 (3-inch PVC) (EG&G 1990; DOE 1988), 

P-19 (3-inch stainless-steel pipe) (EG&G 1990; DOE 1988), and P-20 (3-inch stainless-steel 

pipe) (EG&G 1990; DOE 1988). 

Wastes Transferred. P-15 received wastes from Buildings 123, 441, 444, 559, 881, 883, 865, 

and 889 (Rockwell. 1976; DOE 1990; DOE 1988). This waste stream included the following: 

0 Acids: HNO,, HF, H2S04, HCl, C2H402, HClO,, H3PO4, H2Cr04, oxalic, cyanic; 
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Bases: NH40H, NaOH, KOH, W O H ,  CaOH; 

Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CC14, chloroform, paint solvents (trade names PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, possibly Np-237; 

Metals: Ag, Au, Cr, Ta,  Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, Hg, molybdenum 

(Mo), magnesium (Mn), Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, possible PCBs, fluoride, lubricating oil, 

cutting oil, lathe coolant (oil and CClJ, hydraulic oil, Oakite (cleaning solution). 

Site Walk Information. Two valve vaults and two manholes that are associated with P-15 were 

investigated in April 1994 (Jacobs 1994). The piping in the valve vault located west of Building 

707 was cut off at the wall and removed. Various debris was observed in the vault. .The depth 

of the vault is approximately 12 feet with approximately 2 feet of water. The manhole located 

northwest of Building 707 was filled with water so no investigation was possible. The manhole 

located northeast of Building 707 was filled with water and also could not be investigated. 

Historical Releases. Reports indicate no releases from P-15 (DOE 1986); however, a leak of 

27 gph at 20 psig was detected in a 1971 pressure test (ILDS 1971). 
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3.16 OPWL P-16 

Location. P-16 tracks from Building 528 east to the manhole located east of the guard shack 

(Plates 5 and 6). P-16 originates at T-7 inside Building 528 and runs east to the P-16/P-15 

intersection. 

Status. P-16 was installed in 1968 (DOE 1986; Rockwell 1976), and abandoned in 1982 (DOE 

1986). It has been reported that P-16 was abandoned in place (DOE 1986; DOE 1985). 

Physical Description. P-16 consists of 3-inch PVC pipe (Appendix D; DOE 1986; Rockwell 

1976; EG&G 1990; DOE 1988). The total length is reported as 170 feet (DOE 1986; Rockwell 

1976), 165 feet (DOE 1985), and 130 feet (Appendix D), with an outside length of 

approximately 110 feet (EG&G 1990). P-16 connects to T-7 at Building 528 (DOE 1988), and 

to Line P-15 (3-inch stainless-steel pipe) at the valve vault east of Building 528 (EG&G 1990; 

DOE 1988). 

Wastes Transferred. P-16 received waste from Building 559 (Appendix D; EG&G 1990; DOE 

1988). This waste included the following: 

0 Acids: HNO,, HCl, H,S04, HF, H,CrO,; 
0 Bases: NH40H, NaOH, KOH; 

0 

0 

0 

0 

Solvents: Acetone, CCl,, chloroform, l , l ,  1 TCA, TCE, freon; 

Radioactive Materials: Primarily Pu, with lesser amounts of Am, U; 

Metals: Numerous metals used in preparation of standards. Primarily Cu and Cr; and 

Others: Very slight chance of PCBs, pesticides, or herbicides. 
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Site Walk Information. One manhole associated with P-16 was investigated in April 1994 

(Jacobs 1994). The manhole located west of Building 707 at the P-15/P-16 intersection 

contained two 4-inch stainless-steel pipes. One pipe enters the vault from the west and connects 

to the other pipe tracking south to north. Depth of the pipes from the ground surface is 

approximately 10 feet. The depth of the vault is approximately 15 feet with approximately 2 

inches of water at the bottom. 

Historical Releases. Reports indicate a release from P-16 at the intersection of P-16 and holding 

tank T-7 (DOE 1986). 
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3.17 OPWL P-17 

Location. Line P-17 is located east of (EG&G 1990; DOE 1988) and beneath (DOE 1988) 

Building 559 (Plate 5). P-17 originates inside Building 559 and exits at two locations. One 

pipeline exits the east side of Building 559 and tracks to an elbow, turns south, tracks to a 

manhole located north of Building 528, and then continues to Building 528 waste tank T-7. The 

other pipeline exits Building 559 on the southeast comer and tracks east to the manhole located 

north of Building 528. Both pipelines exiting Building 559 intersect at the manhole located north 

of Building 528. 

Status. P-17 was installed in 1968 (DOE 1986; Rockwell 1976), and abandoned in 1982 (DOE 

1986). It has been reported that all piping above the floor slab was removed (Appendix D) and 

the rest abandoned in place (DOE 1986; Appendix D). 

Phvsical Description. P-17 consisted of 4-inch glass pipe (DOE 1986; Rockwell 1976), 3-inch 

glass and 4-inch PVC pipe inside 6-inch glass and 4-inch stainless steel (Appendix D), and 4- 

inch PVC and polyethylene pipe (EG&G 1990; DOE 1988). The original P-17 pipeline 

consisted of Pyrex@ glass beneath and adjacent to Building 559. A break was discovered in the 

line from Building 559 to Building 528. In May 1972, the southern section of P-17 beneath 

Building 559 was discovered to be leaking. A PVC bypass of the Pyrex@ line beneath the south 

half of Building 559 was installed. The total length has been listed as 1,130 feet (DOE 1986), 

with an outside length of 135 feet (Rockwell 1976) and 160 feet (EG&G 1990). P-17 connects 

to T-7 at Building 528 (DOE 1988). 
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Wastes Transferred. P-17 transferred laboratory waste from Building 559 to Building 528. The 

waste stream included the following: 

e 

e Bases: NH40H, NaOH, KOH; 
e 

e 

e 

e 

Acids: HN03, HC1, H,S04, HF, H,Cr04; 

Solvents: Acetone, CC14, chloroform, 1, 1,l TCA, TCE, freon; 

Radioactive Materials: Primarily Pu, with lesser amounts of Am, U; 

Metals: Numerous metals used in preparation of standards. 

Others: Very slight chance of PCBs, pesticides, or herbicides. 

Primarily Cu and Cr; and 

Site Walk Information. One manhole associated with P-17 was investigated in April 1994 

(Jacobs 1994). The manhole is located southeast of Building 559 and is approximately 10 feet 

deep. Two pipes enter the manhole, one from the north side and one from the west. Both pipes 

intersect and exit on the south side. The pipes are 4-inch PVC. Depth of the pipes from the 

ground surface is approximately 7 feet. There is approximately 1 foot of water in the bottom 

of the manhole. 

Historical Releases. Reports (Werkema 1977) indicate that a release from P-17 resulting from 

a break was discovered in the line from Building 559 to Building 528 in 1969. The rupture of 

P-17 caused soil contamination with activity of 4,500 pCi/g. In May 1972, the southern section 

of P-17 beneath Building 559 was discovered to be leaking. A PVC bypass of the Pyrex@ line 

beneath the south half of Building 559 was installed. In May 1977, influx of contaminated 

groundwater was discovered in the manhole adjacent to the southwest comer of Building 559. 

The contamination was believed to be.residue from the 1972 occurrence. Also in May 1977, 

4,600 gallons of contaminated water leaked into a process waste tank in Building 528. The leak 

was the result of a broken 3-inch PVC process water supply line from Building 559. It was 
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concluded that the process water supply line, the process line, and the shell of the waste line 

were probably broken. 

In 1968 and 1972, contaminated soil from around the pipeline was removed and shipped offsite. 

The infiltrated soil removed for offsite disposal had a surface area of several hundred square 

feet. In 1972, 82 drums of contaminated soil were removed. 
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3.18 OPWL P-18 

P-18 appears to be an invalid pipeline designation. No information has been located to verify 

that this line or any process waste line exists on the west side of Building 559. Interviewed 

personnel have stated that no process waste lines are located on the west side of Building 559 

(Dikeman 1994). 
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3.19 OPWL P-19 

Location. Line P-19 carries process waste from Building 707 to holding tanks T-11 and T-30, 

located in Building 731 east of Building 707. Line P-19 continues north from Building 731 to 

a manhole located northeast of Building 707 (Plate 6). 

Status. P-19 was installed in 1968 (DOE 1986; Rockwell 1976) and abandoned in 1984 (DOE 

1986). It is reported that the portion of P-19 located inside Building 707 and north of 731 was 

abandoned in place @OE 1986; DOE 1985), and that the portion of the line between Buildings 

707 and 731 was removed (Appendix D). 

Phvsical Description. P-19 consists of a 3-inch stainless-steel pipe (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988). Total length has been reported as 603 feet (DOE 1986), 980 feet 

(Appendix D), and 186 feet (Rockwell 1976), with an outside length reported to be 154 feet 

(DOE 1985), and 147 feet (EG&G 1990). P-19 connects to P-15 (3-inch stainless-steel pipe) 

at the valve vault northeast of Building 707 (EG&G 1990; DOE 1988), to P-20 (3-inch stainless- 

steel pipe) at the valve vault northeast of Building 707 (EG&G 1990; DOE 1988), and to T-11 

and T-30 in Building 731 (DOE 1988). 

Wastes Transferred. P-19 received waste from Building 707 only. This waste stream included 

the following: 

0 Acids: None identified; 

0 Bases: None identified; 

e o  Solvents: CCl,, TCA, technetium (TC), chloroethane, freon; 
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e Radioactive Materials: Pu, Am, U; 

e Metals: Pb, Be, Ta, calcium (Ca), lithium (Li); and 

e Others: Fluoride (from calcium fluoride [CaF,]), chloride (from lithium chlorine [LiCl]), 

machine oils, lubricating oil, lathe coolant (oil and CC14), ethylene glycol. 

Site Walk Information. An attempt to investigate a manhole associated with P-19 in April 1994 

(Jacobs 1994) was unsuccessful because of water buildup within the manhole. 

Historical Releases. No releases from P-19 have been reported (DOE 1986); however, Buildings 

707 and 731, and the valve vault northeast of Building 707 have been identified on a location 

map as an area of reported release (DOE 1988). 
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3.20 OPWL P-20 

Location. Line P-20 is a continuation of line P-19 and P-15 as it exits the manhole northeast 

of Building 707 (Plates 3 and 6). The pipeline tracks east of the manhole, turns north, and 

tracks to the northeast comer of Building 777. The line then turns west and tracks to the 

original alignment of the 1952 process waste line, turns north again, and tracks to the valve vault 

southwest of Building 703. The original process waste line from Building 881 to Building 774 

as shown on Dow Drawing 3549-207E (originally drawn May 1952, as-built drawn May 1953, 

and revised May 1956), is aligned consistently with the northern portion of P-20 as it is shown 

on drawings B-5 and C-5 of the work plan. P-20 also has a pipeline spur associated with it (P- 

20.1). P-20.1 originates on the west side of Building 729 at location N-37408, E-21106 and 

tracks west to intersect the north-south section of P-20 east of Building 777 at location N-37408, 

E-21058. P-20.1 is not identified in the OU9 Work Plan. 

Status. P-20 was installed in 1968 (Appendix D; DOE 1986) and abandoned in 1984 (DOE 

1986). It is reported that P-20 was abandoned in place (DOE 1986; DOE 1985). It is reported 

that P-20.1 was installed when Buildings 779 and 729 were constructed and abandoned in place 

in 1977 (Drawing 25845-12s). 

Phvsical Descrktion. P-20 consists of a 3-inch stainless-steel pipe (Appendix D; DOE 1986; 

EG&G 1990; DOE 1988). The total length has been reported as 499 feet (DOE 1986), 480 feet 

(DOE 1985) and 455 feet (Appendix D), with an outside length of 475 feet (EG&G 1990). P- 

20.1 consists of a l-inch black-iron or cast-iron pipe (Drawing 25845-12s). The total length has 

been reported as 45 feet (Drawing 25845-12s). P-20 connects to P-15 (3-inch stainless-steel 

pipe) P-19 (3-inch stainless-steel pipe), P-21 (3-inch stainless-steel pipe), P-36 (3-inch PVC and 

stainless-steel pipe), and P-58 (3-inch black iron pipe [drawing #14267-91) at valve vault 

southwest of Building 703. P-20.1 connects to the north-south P-20 pipeline and Building 729. 
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Wastes Transferred. P-20 received waste from Buildings 123, 441, 444, 559, 707, 729, 865, 

881, 883, 865, and 889 (Appendix D; EG&G 1990; DOE 1988). This waste stream included 

the following: 

Acids: HN03, HF, H2S04, HCl, C2H402, HClO,, H,P04, H,Cr04, oxalic, and cyanic; 

Bases: NH,OH, NaOH, KOH, NH40H, and CaOH; 

Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CCl,, chloroform, chloroethane, and paint solvents (trade names 

PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

Metals: Ag, Au ,  Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Ca, Sn, W, Fe, Hg, Mo, Mn, Li, 

and Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, possible PCBs, fluoride, chloride, 

lubricating oil, cutting oil, lathe coolant (oil and CCl,), hydraulic oil, and Oakite 

(cleaning solution). 

Site Walk Information. One manhole and one valve vault associated with P-20 were investigated 

in April 1994. The manhole located northeast of Building 707 was not observable because it 

was filled with water. The valve vault located southwest of Building 703 contained a 10-inch 

vitrified-clay pipe that exited the north and the south sides. All piping in the vault was cut at 

the wall and removed. The depth of the vault is approximately 10 feet with approximately 6 feet 

of water. 

(wpf) h:\wp\llls\ou9\1cc~11~1\pipclinc\sccl-3 10126194 Dnft Finn1 



Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 49 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

Historical Releases. Releases from P-20 are reported to have occurred at the intersection of P- 

20 with P-21 (DOE 1986), and at the valve vault southwest of Building 703, which is identified 

on a location map as an area of reported release (DOE 1988). No reports of releases were 

identified from P-20.1. 
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3.21 OPWL P-21 

Location. Line P-21 exits the north side of the valve vault southwest of Building 703 and tracks 

north to Building 774 (Plate 3). Drawing 15507-5 (drawn March 1976 and approved December 

1976) indicates that the northern portion of line P-21 was added to the process waste system in 

1972, probably to replace the original 1952 line directly south of Building 774, as shown in Dow 

Drawing 3549-207E, drawn May 1952, as-built May 1953, and revised May 1956. 

Status. P-21 was installed in 1952 (DOE 1986; Rockwell 1976) and abandoned in 1984 (DOE 

1986). It is reported that P-21 was abandoned in place (DOE 1986). 

Physical Description. P-21 consists of a 3-inch stainless-steel pipe (DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 1988). Total length has been reported as 386 feet (DOE 1986), 185 feet 

(DOE 1985), with an outside length of 310 feet (EG&G 1990). P-21 connects to P-14 (3-inch 

Saran-lined steel pipe inside a 10-inch vitrified-clay pipe), P-20 (3-inch stainless-steel pipe), P-36 

(3-inch stainless-steel pipe), and P-58 (3-inch black iron pipe [drawing #14267-91) at the valve 

vault southwest of Building 703 (EG&G 1990; DOE 1988). 

Wastes Transferred. P-21 received waste from Buildings 122, 123, 441, 444, 559, 707, 729, 

881, 883, 865, and 889 (EG&G 1990; DOE 1988). This waste stream included the following: 

0 Acids: HN03, HF, sulfuric acid (H2S04), HCl, C2H402, HC104, H3P04, H2Cr04, oxalic, 

and cyanic; 

' Bases: NH40H, NaOH, KOH, and CaOH; 
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Solvents: Acetone, alcohols,’ cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CC14, chloroform, chloroethane, and paint solvents (trade names 

PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

Metals: Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Ca, Sn, W, Fe, Hg, Mo, Mn, Li, 

and Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, possible PCBs, fluoride, chloride, 

lubricating oil, cutting oil, lathe coolant (oil and CClJ, hydraulic oil, and Oakite 

(cleaning solution). 

Site Walk Information. One valve vault was investigated in April 1994. The valve vault was 

located southwest of Building 703. It contained a 10-inch vitrified-clay pipe that exited the north 

and the south sides. All piping in the vault was cut at the wall and removed. The depth of the 

vault is approximately 10 feet with approximately 6 feet of water. 

Historical Releases. Reports regarding historical releases from P-21 indicate a release at the 

intersection of P-21 with P-20. In addition, the valve vault southwest of Building 703 has been 

identified as an area of reported release. 
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3.22 OPWL P-22 

Location. Line P-22 is located north of (EG&G 1990; DOE 1988) and beneath (DOE 1988) 

Building 771 (Plate 3). The line carried process waste out of the north side of Building 771 to 

waste storage tank T-8. 

Status. P-22 was installed in 1952 (Drawing 7387-2) and was abandoned in 1982 (DOE 1986). 

Phvsical Description. P-22 consists of 6-inch diameter cast-iron pipe (Appendix D; DOE 1986; 

Rockwell 1976; EG&G 1990; DOE 1988). The total length has been reported to be 1,205 feet 

(DOE 1986), 1,335 feet (Appendix D), and 85 feet (Rockwell 1976), with an outside length of 

approximately 83 feet (EG&G 1990). Line P-22 connects to T-8 at Building 728 @OE 1988), 

and may connect to Line P-24 (6-inch cast-iron pipe) north of Building 771. 

Wastes Transferred. P-22 transported waste from Building 771 (EG&G 1990; DOE 1988). 

This waste included the following: 

0 Acids: HN03, HF, H,SO,, HCl, C2H402, and H3P0,; 

a Bases: NH,OH, NaOH, KOH, CaOH, and magnesium hydroxide (MgOH); 

a Solvents: Cyclohexane, xylenes, TCA, TCE, PCE, chloroform, and tn-noctyl phosphine- 

oxide; 

a Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

. a  Metals: Cr, Ta, Ni, Ti, Cu, Hg, Pb, and Cerium (Ce); and 
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e Others: No. 2 and No. 6 fuel oil, lubricating oil, and a slight possibility of PCBs. Photo 

laboratory wastes may included sodium sulfide, potassium sulfide, sodium sulfide, 

sodium sulfate, sodium acetate, ammonium thiocyanate, alum, and Photo-Flo". 

Historical Releases. Releases are known to have occurred at the intersection of P-22 with P-23 

and P-24, as well as with T-8 (DOE 1986). In addition, T-8 has been identified on a location 

map as an area of reported release. 
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3.23 OPWL P-23 

I Location. Line P-23 is located north and west of Building 771 (EG&G 1990; DOE 1988) 

(Plates 2 and 3). The line carried process waste out of the west side of Building 771, turned 

north and tracked to an elbow west of the guard shack, turned northeast and tracked to an elbow 

near the manhole northwest of Building 771, turned east and terminated at waste tank T-8 north 

of Building 771. , 

Status. According to DOE (1986) and Rockwell (1976), P-23 was installed in 1969 and 

abandoned in 1982. P-23 is currently an active firewater plenum for Building 771 (1994d). 

Physical Description. Line P-23 is constructed of 10-inch-diameter fiberglass pipe (DOE 1986; 

Rockwell 1976; EG&G 1990; DOE 1988), or a 10-inch stainless-steel pipe (Quayle 1994). The 

total length of P-23 is listed as 395 feet (DOE 1986; DOE 1985; Rockwell 1976); however, an 

outside length of approximately 413 feet (EG&G 1990) has also been identified. Line P-23 

connects to T-8 at Building 728 (DOE 1988). 

Wastes Transferred. 

This waste included the following: 

P-23 transported waste from Building 771 (EG&G 1990; DOE 1988). 

e Acids: HNO,, HF, H2S04, HC1, C2H402, and H3PO4; 

e Bases: NH,OH, NaOH, KOH, CaOH, and MgOH; 

e Solvents: Cyclohexane, xylenes, TCA, TCE, PCE, chloroform, and tri-noctyl phosphine- 

oxide; 
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0 Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

Metals: Cr, Ta, Ni, Ti, Cu, Hg, Pb, and Ce; and 0 

0 Others: No. 2 and No. 6 fuel oil, lubricating oil, slight possibility of PCBs. Photo 

laboratory waste may include sodium sulfide, potassium sulfide, sodium sulfide, sodium 

sulfate, sodium acetate, ammonium thiocyanate, alum, and Photo-Flo”. 

Historical Releases. A release is known to have O C C U K ~  at the intersection of P-23 with P-22 

(DOE 1986). In addition, T-8 has been identified on a location map as an area of reported 

release (DOE 1988). 

(wpr) h:\arp\fla~\ou9\1cchmcm\piplinc\xct-3 I OR6194 Dmfi FLul 



Rocky Flats Environmental Technology Site Manual: RFPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 3 .O REV. 0 
Technical Memorandum No. 1 Page: 56 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

3.24 OPWL P-24 

Location. P-24 is located north of Building 771 and 771C (EG&G 1990; DOE 1988) (Plate 3). 

Line P-24 exited the east side of Building 728 and tracked east to a location north of Building 

771C where P-24 and P-25 intersect. 

I 
I 

Status. P-24 was installed in 1966 (DOE 1986; Rockwell 1976), and abandoned in 1982 (DOE I 

1986). It is reported that P-24 was abandoned in place (DOE 1986). 

Phvsical DescriDtion. P-24 consists of 6-inch cast-iron pipe (DOE 1986; Rockwell 1976; EG&G 

1990; DOE 1988). The total length has been reported as 306 feet (DOE 1986), 290 feet (DOE 

1985), and 180 feet (Rockwell 1976), with an outside length of 295 feet (EG&G 1990). P-24 

connects to P-25 (3-inch stainless-steel, cast-iron, and steel pipe [DOE 1986; Rockwell 1976; 

EG&G 1990; DOE 19881) at an elbow north of Building 771C. P-24 also connects to the 

Building 771 waste pits (T-8) in Building 728, and may connect to P-22 (6-inch cast-iron pipe). 

Wastes Transferred. The waste stream from Building 771 included the following: 

a Acids: HNO,, HF, H2S04, HCI, C2H402, and H3P0,; 

a Bases: NH40H, NaOH, KOH, CaOH, and MgOH; 

a Solvents: Cyclohexane, xylenes, TCA, TCE, PCE, chloroform, and ti-noctyl phosphine- 

oxide; 

a Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 
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0 Metals: Cr, Ta, Ni, Ti, Cu, Hg, Pb, and Ce; and 

0 Others: No. 2 and No. 6 fuel oil, lubricating oil, slight possibility of PCBs. Photo 

laboratory waste may include sodium sulfide, potassium sulfide, sodium sulfide, sodium 

sulfate, sodium acetate, ammonium thiocyanate, alum, and Photo-Flow (trade name). 

Historical Releases. Reports regarding historical releases from P-24 indicate a release at the 

intersection of P-24 with P-22 and P-25 (DOE 1986), at both ends of the pipeline identified on 

the location map area of reported release (DOE 1988), and a leak of 22 gph at 20 psig detected 

in a 1971 pressure test (ILDS 1971) conducted along lines P-24 and P-25. Further tests 

disclosed extensive valve leakage accounted for a 7 gph release. Hand probing showed 

saturation along E-20893, from N-38140 to N-38197. This area is between Buildings 771 and 

774, where the new 3-inch line has been joined to the existing 6-inch cast-iron line. North of 

the new waste packaging facility joining Building 771 and Building 774, in 1971 ILDS found 

a leak rate of 15 gph at 20 psig at the junction of a 6-inch cast-iron pipe with a 3-inch steel line 

(Rockwell 1976). The 3-inch steel line was replaced with a 3-inch stainless-steel line when the 

waste packaging facility was added in 1972. Soil sample No. 9, in Appendix A ,  showed a level 

of 3.385 d/m/g of plutonium and a nitrate level of 44 ppm (Rockwell 1976). 
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3.25 OPWL P-25 

Location. P-25 is located north of and beneath Building 771C to the valve vault north of T-29 

(Plate 3). Line P-25 originates at the intersection with P-24 north of Building 771C and travels 

south to an elbow located east of Building 772, turns diagonally southeast and tracks to an elbow 

located north of Building 712, turns east and travels to an elbow located south of Building 774, 

turns south and terminates at the valve vault north of tank T-29. Drawing 15507-5 (drawn 

March 1976 and approved December 1976, is consistent with the P-25 alignment shown in 

Drawing B-5 of the work plan. 

Status. The utility drawing indicates P-25 is a forced-flow process waste line (EG&G 1990). 

The northern portion of P-25 from the north side of 771C (N-38140, E-20895) to the P-24 

intersection (N-38194, E-20897) was originally part of P-34 installed in 1952. This section of 

pipeline was converted to P-25 in 1972. The portion of pipeline running east of the diagonal 

section (N-37912, E-20988) to the valve vault north of T-29 (N-37797, E-21076) was installed 

in 1965 as part of the P-34 realignment. This section of pipeline was converted to P-25 in 1972. 

The section of pipeline from the east section of the diagonal (N-37912, E-20988) west and north 

to the north side of Building 771C (N-38140, E-20895) was installed in 1972 to replace P-34 

(Drawing 15507-2). It is reported that P-25 was abandoned in place in 1982 (DOE 1986). 

Physical DescriDtion. P-25 consists of a 3-inch stainless-steel, cast-iron, and steel pipe (DOE 

1986; Rockwell 1976; EG&G 1990; DOE 1988). Total length has been reported as 562 feet 

(DOE 1986), 575 feet (DOE 1985), and 516 feet (Rockwell 1976), with an outside length of 495 

feet (EG&G 1990; DOE 1988). P-25 connects to P-24 (6-inch cast-iron pipe) north of Building 

771C (EG&G 1990; DOE 1988), P-27/P-28 (3-inch stainless-steel pipe), P-29 (4-inch stainless- 

steel pipe), P-35 (3-inch steel pipe), and P-46 (3-inch steel pipe). a 
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Wastes Transferred. P-25 received laundry and process waste from Building 771. The waste 

stream included the following: 

e Acids: HN03, HF, H,S04, HCl, C2H4O2, and H3PO4; 

e Bases: NH40H, NaOH, KOH, CaOH, and MgOH; 

e Solvents: Cyclohexane, xylenes, TCA, TCE, PCE, chloroform, and tri-noctyl phosphine- 

oxide; 

e Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

e Metals: Cr, Ta, Ni, Ti, Cu, Hg, Pb, and Ce; and 

e Others: No. 2 and No. 6 fuel oil, lubricating oil, slight possibility of PCBs. Photo 

laboratory wastes may include potassium sulfide, sodium sulfide, sodium sulfate, sodium 

acetate, ammonium thiocyanate, alum, and Photo-Flo". 

Site Walk Information. One valve vault located north of T-29 that is associated with P-25 was 

inspected in April 1994. The valve vault is approximately 10 feet by 20 feet with a depth of 

approximately 7 feet. There are two pipes running from north to south (P-27/P-28 and P-29) 

and three pipes (P-35, P-46, and P-58) running from east to west. The depth to the pipes is 

approximately 5 feet with approximately 1 foot of water in  the bottom of the vault. 

Historical Releases. Reports regarding historical releases from P-25 indicate a release at the 

intersection of P-25 with P-24 (DOE 1986), at the valve vault north of T-29 (DOE 1986), at the 

north end of the pipeline, at a section beneath Building 771C, at the intersection with P-34, and 0 
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at the valve vault north of T-29, identified on a location map as an area of reported release 

(DOE 1988). A leak of 22 gph at 20 psig was also detected during a 1971 pressure test (ILDS 

1971) conducted along lines P-24 and P-25. Further testing disclosed extensive valve leakage 

accounted for a 7 gph release. Hand probing showed saturation along E-20893, from N-38140 

to N-38197. This area is between Buildings 771 and 774, where the new 3-inch line has been 

joined to the existing 6-inch cast-iron line. Leakage occurred north of the valve pit near T-29, 

west of the propane tanks, north of valve pit near Tank 207 and 2 feet and 10 feet from the pit. 

Valves at T-29 were also reported to be leaking (Maness 1971h). Total leak rate of the line and 

the us valves at T-29 was 29 gph (Maness 1971h) and further testing was required to separate 

the components of the line and the valve. All valves in the T-29 pit are suspect. The testing 

revealed leakage in several valves (Maness 1971i). 

(wpf) h:\wp\~~\ou9\lcchni~i\pipclinc\scel-3 10/26/94 Dnft Final 



Rocky Flats Environmental Technology Site Manual: RFPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 61 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

3.26 OPWL P-26 

Location. Line P-26 exits the southeast comer of Building 774 and tracks to Solar Evaporation 

Pond 207-A (Plates 3 and 4). P-26 is composed of two lines and was designed to carry process 

waste in both directions. Both of the pipes are forced flow. The farther south of the two lines 

is designed to carry flow away from the Solar Ponds. 

Status. P-26 was installed in 1972 (DOE 1986) and abandoned in the late 1970s (DOE 1986). 

It has been reported that P-26 was abandoned in place (DOE 1986; DOE 1985). The portion 

of pipeline from the fenceline east of Building 774 to the Solar Ponds will be addressed by OU4, 

the Solar Ponds site characterization and remediation activities. 

Physical Description. P-26 consists of two pipes, reported to be 1.5-inch PVC pipe (DOE 1986; 

Rockwell 1976; DOE 1988), or one 1.5-inch stainless-steel pipe and one PVC pipe (EG&G 

1990). The total length has been reported as 2,750 feet (total) (DOE 1986), 635 feet (each) 

(DOE 1985), and 1,500 feet (total) (Rockwell 1976), with an outside length of 1,445 feet 

(EG&G 1990). P-26 does not intersect any other pipelines (EG&G 1990; DOE 1988). 

Wastes Transferred. P-26 received waste from Building 774 (EG&G 1990; DOE 1988) and 

from Solar Evaporation Pond 207-A. This waste stream included the following: 

0 Acids: HN03, H,SO,, and HF; 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Fe, Cr, Hg, Ni, and Ta; and 

0 Bases: NaOH, and KOH; 
0 

0 

0 

0 Others: Chlorides and small amounts of various oils and grease. 
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Historical Releases. Reports of historical releases from P-26 (DOE 1986) indicate no releases 

from P-26; however, a leak of radioactive liquid process waste was observed on July 21, 1980, 

and the entire pipeline has been identified on a location map as an area of reported release (DOE 

1988). In addition, on December 15, 1977, water was seeping from the asphalt north of 

Building 774. The leak was found at the flange joint of a stainless-steel process line 

(Hornbacher 1977). 

Dompierre (1973) reported that a contractor broke the plastic line that runs from the Solar 

Evaporation Ponds to Building 774. After repairs were made and water was again being drawn 

from the ponds, hot salts were generated. 

a, . During the morning of July 21, 1980, water was observed seeping up in the soil on the south 

side of the road (the road southeast of Building 774). The cause was a break in the pipe 

carrying process waste from Building 774 to the Solar Evaporation Ponds. The leaking process 

wastewater flowed down a slope through a 30-foot culvert, along the east chain-link fence, and 

under the fence at the corner. From there, the liquid flowed under the unpaved access road into 

a boggy area north of Building 774. Approximately 1,000 gallons leaked onto the hillside. The 

sampling indicated 2,500 pCi/L total alpha, 4,000 pCi/L gross beta, 10,000 milligrams per liter 

(mg/L) nitrate, and a pH of 12 (Illsley 1980). 

The vegetation was damaged in the boggy area where the spill formed a pool. Natural 'recovery 

was expected to proceed during the spring and summer of 1981 (Illsley 1980). Further plans 

called for the abandonment of this process waste line as soon as Building 374 was fully 

operational. 

On July 24, 1980, the broken line was excavated and the source of the leak was found to be a 

loose flange. A new gasket was installed, the flange nuts were tightened, and the line passed 
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a leak test. Soil removal with a tractor-mounted backhoe began the morning of July 28, 1980. 

No further information regarding the amount of soil removed has been found. 
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3.27 and 3.28 OPWL P-27/P-28 

Location. Line P-27 is the northern portion of the line that runs between T-29 and Building 

774. Line P-28 is the southern portion of the line that runs between T-29 and Building 774 

(Plate 3). P-27/P-28 parallels P-29. The northern portion, P-27, tracks north to an elbow 

located northeast of storage tank T-14 east of Building 774, turns west and tracks between 

storage tanks T-14 and T-16 to Building 774 piping (Drawing 38544-X10). Drawing 23544-207 

(originally drawn May 1972, as-builts drawn September 1974), shows the process waste detail 

directly south of Building 774. The original alignment of P-27/P-28 is shown in Drawing 5703- 

74D (originally drawn September 1952, as-builts drawn May 1953). This drawing indicates that 

the northern portion of P-27 had a somewhat different alignment: at N37995, P-27 turns 

northwest at 45 degrees for 25 feet and then tracks west to an elbow, turns north, and tracks 

between T-17 and T-14 to Building 774. This section of pipeline was abandoned in 1968 when 

the south addition to Building 774 was constructed. 

Status. Both P-27/P-28 were installed in 1952 and abandoned in 1982 (EG&G 1994~). It has 

been reported that P-27/P-28 were abandoned in place (DOE 1985). 

Physical Description. The original P-27/P-28 consisted of a 3-inch cast-iron pipe (Drawing 

15507-5). In 1968, P-27 (the northern portion) was realigned, and 3-inch stainless-steel pipe 

(DOE 1986; Rockwell 1976) was installed. In 1972, the southern portion of P-28 was replaced 

with a 3-inch stainless-steel pipe (DOE 1986; Rockwell 1976). The total length of P-27 has 

been reported as 185 feet (DOE 1986) and 195 feet (DOE 1985), with an outside length of 125 

feet (EG&G 1990). The total length of P-28 has been reported as 111 feet (DOE 1986; 

Rockwell 1976) and 115 feet (DOE 1985), with an outside length of 128 feet (EG&G 1990). 

The southern section at the valve vault connects to P-25 (3-inch stainless-steel and cast-iron 

pipe), P-35 (two 3-inch steel pipes [DOE 1986; DOE 1985; EG&G 1990; DOE 1988]), P-43 
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(3-inch steel pipe), P-46 (3-inch steel pipe [EG&G 1990; DOE 1988]), P-58 (3-inch black iron 

pipe [Drawing #14267-9]), and T-29. The northern section connects to Building 774. 

Wastes Transferred. P-27/P-28 received waste from Building 774. This waste stream included 

the following: 

Acids: HN03, H,SO,, and HF; 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Bases: NaOH and KOH; 

0 Metals: Fe, Cr, Hg, Ni, and Ta; and 

Others: Chlorides, and small amounts of various oils and grease. 

Site Walk Information. Two valve vaults associated with P-27/P-28 were investigated in April 

1994. The large valve vault is approximately 10 feet by 20 feet with a depth of approximately 

8 feet. There are two pipes (P-27/P-28 and P-29) running from north to south and three pipes 

(P-35, P-46, and P-58) running from east to west. The depth to the pipes is approximately 5 

feet with approximately 1 foot of water in the bottom of the vault. The smaller valve vault is 

approximately 3 feet by 3 feet with a depth of approximately 8 feet. Two pipes are visible 

running north to south. One of the pipes connects to a pipe running up the side of T-29, and 

the other branches into two pipelines. One of the branched pipelines exits the valve vault to the 

east, and the other is cut and blanked. The depth of the pipes is approximately 5 feet with 

approximately 4 feet of water. 

Historical Releases. Reports regarding historical releases from P-27/P-28 indicate a release at 

the intersection of P-27 with P-28 (DOE 1986). In addition, the entire pipeline was identified 

on a location map as an area of reported release (DOE 1988). This includes the old cast-iron 

DnH Final (wpf) h : \ w p \ ~ ~ \ o u 9 \ ~ h n i c i \ p i p e l f f l e \ ~ c I - 3  10/26/94 



Rocky Flats Environmental Technology Site Manual: FWPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 66 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

lines between Building 774 and the valve pit north of T-29. A pressure test conducted in 1971 

indicated that the 3-inch line leaked 14 gph at 20 psig (ILDS 1971). The line was replaced in 

April 1972 @OW 1971). 

Maness (1971i) reported that a 3-inch pipe from Building 774 to the valve pit was tested. A leak 

of approximately 14 gph was measured. Some of the leaking was due to faulty valves; however, 

test probing for nitrous oxide leaks during testing revealed several major leaks. These leaks 

occurred in the cast-iron section of these pipes just north of the T-29 valve pit. The newer 

stainless-steel portion of the line (approximately 70 feet south of Building 774) was not leaking 

(Beck 1971e). 

An investigation of a process drain line from a process waste storage tank (located between 

Buildings 777 and '779) to Building 774 was conducted. The cast-iron pipe had failed at the bell 

and spigot lead joints because of the movement caused by road excavation. No corrosion 

problems occurred either on the mild steel storage tank or the cast-iron pipe; both handled only 

treated (high pH) process waste (Briggs 1971). 
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3.29 OPWL P-29 

Location. Line P-29 runs between T-29 and Building 774 (Plate 3). P-29 tracks from the small 

valve vault located north of storage tank T-29 north through the large valve vault north of T-29 

to an elbow located northeast of T-14, turns west, and tracks between T-14 and T-16 to Building 

774 piping (Drawing 38544-XlO). P-29 and P-27/P28 parallel each other. Drawing 23544-207, 

(originally drawn May 1972, as-builts drawn September 1974) and Drawing 5703-74D show the 

process waste detail directly south of Building 774. The original alignment of P-29 is shown 

in Drawing 5703-74D, (originally drawn September 1952, as-builts drawn May 1953). This 

drawing indicates that the northern portion of P-29 had a somewhat different alignment. At 

N37995, P-27 turns northwest at 45 degrees for 25 feet and then tracks west to an elbow, turns 

north, and tracks between T-17 and T-14 to Building 774. This section of pipeline was 

abandoned in 1968 when the south addition to Building 774 was constructed. 

Status. P-29 was installed in 1952 and abandoned in 1982 (EG&G 1994~).  It has been reported 

that P-29 was abandoned in place (DOE 1986). 

Phvsical Description. According to Drawing 5703-74D (originally drawn September 1952, as- 

builts drawn May 1953), the original P-29 piping was a 4-inch cast-iron pipe. In 1968, the 

northern section of P-29 was converted to a 4-inch stainless-steel pipe (DOE 1986; EG&G 1990; 

DOE 1988). The total length of P-29 is 197 feet (DOE 1986), with an outside length of 130 feet 

(EG&G 1990). P-29 connects to P-58 (3-inch black iron pipe [drawing #14267-9]), P-60 (4-inch 

black-iron pipe), and P-61 (4-inch vitrified-clay pipe). 

near Building 774 (DOE 1988). 

P-29 also connects to T-14 and T-16 
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Wastes Transferred. P-29 received waste from Building 774 (EG&G 1990; DOE 1988). This 

waste stream included the following: 

Bases: NaOH, and KOH; 

Acids: HN03, H2S04, and HF; 

Solvents: Small amounts of various solvents; 

' 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Fe, Cr, Hg, Ni, and Ta; and 

Others: Chlorides and small amounts of various oils and grease. 

Site Walk Information. Two valve vaults associated with P-29 were investigated in April 1994. 

The large valve vault north of T-29 is approximately 10 feet by 20 feet with a depth of 

approximately 8 feet. Two pipes (P-27/P-28 and P-29) run from north to south, and three pipes 

(P-35, P-46, and P-58) run from east to west. The depth to the pipes is approximately 5 feet 

with approximately 1 foot of water in the bottom of the vault. The smaller valve vault north of 

T-29 is approximately 3 feet by 3 feet with a depth of approximately 8 feet. Two pipes running 

north to south are visible. One of the pipes connects to a pipe running up the side of T-29, and 

the other branches into two pipelines. One of the branched pipelines exits the valve vault to the 

east, and the other is cut and blanked. The depth of the pipes is approximately 5 feet with 

approximately 4 feet of water in the vault. 

Historical Releases. Reports regarding historical releases from P-29 contain the following 

information regarding the releases: none (DOE 1986); the entire pipeline (DOE 1988); the area 

around T-14 and T-16 identified on a location map (DOE 1988); and a leak of 45 gph at 20 psig 

detected in a 1971 pressure test (ILDS 1971). 
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3.30 OPWL P-30 

Location. Line P-30 is located beneath and north of Buildings 776 and 777 (Plate 3). 

According to Drawing 26378-XO1, P-30 exits Building 776 at N-37637, E-20769 and tracks 

north and terminates at Building 730 (N-37710, E-20769) (DOE 1988). The original P-30 also 

has an associated spur, P-30.1. P-30.1 exits Building 777 at N-37669, E-20798; tracks west; 

and connects to the north-south P-30 pipeline at N-37669, E-20770. P-30.2, another spur 

alignment, exits the northwest comer of Building 777 at N-37673, E-20807; tracks north; turns 

west at the pipe elbow N-37678, E-20807; and connects to the north-south P-30 pipeline at 

location N-37678, E-20769. P-30.2 is not identified in the OU9 work plan. 

Status. The original P-30 pipeline was installed in 1957 (DOE 1986). P-30.1 was abandoned 

in 1981, and P-30.2 was installed. It has been reported that P-30, P-30.1, and P-30.2 were 

abandoned in place in 1982 (Appendix E; DOE 1986; DOE 1985). According to Drawing 

25618-5, the northern section of P-30 from N-37678, E-20769 north to Building 730 (N-37710, 

E-20769) is currently part of the firewater plenum system for Buildings 776 and 777. 

Phvsical DescriDtion. P-30 consists of a 4-inch steel pipe (DOE 1986), 2-, 3-, 4-, and 6-inch 

pipe (Appendix D), and 4- and 6-inch steel pipe (EG&G 1990; DOE 1988). The total length 

has been reported as 667 feet (DOE 1986), and 1,377 feet (Appendix D), with an outside length 

reported as 70 feet (DOE 1985), and 100 feet (EG&G 1990). P-30 connects to T-9 and T-10 

at Building 730 (DOE 1988). P-30.1 consists of 3-inch stainless-steel pipe. Total length has 

been reported as 25 feet (Drawing 24615-4). P-30.2 consists of a 3-inch stainless-steel pipe 

(Drawing 24615-3). The total length of the spur has been reported as 50 feet with an outside 

length of 45 feet (Drawing 24615-3). 
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Wastes Transferred. P-30, P-30.1, and P-30.2 received waste from Buildings 776 and 777 

(EG&G 1990; DOE 1988). This waste included the following: 

0 Acids: None identified; 

0 Bases: None identified; 
0 

0 

0 

Solvents: CCl,, TCA, TCE, and toluene; 

Radioactive Materials: Various isotopes of Pu, and Am, and tritium (no U); 

Metals: Cd and Cr; and 
0 Others: Small amounts of machining and lubrication oils. 

Historical Releases. No historical releases have been reported for this line (DOE 1986). 
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3.31 OPWL P-31 

Location. Line P-31 is located in the piping tunnel between Buildings 771 and 774 south of 

Building 771C (DOE 1988) (Plate 3). The tunnel was constructed in 1952, has an interior area 

of less than 2 feet square, and is constructed of 8-inch thick'concrete slabs. 

Status. The original P-31 was installed in 1952. According to Drawing 1-8256-71, in 1961 the 

original process waste piping in the tunnel was removed and replaced, According to Drawings 

26629-1 and 26629-2, in 1983 the piping in the tunnel was again removed and replaced with 

PVC piping. The new piping installed in 1983 is associated with the new transfer system and 

is referenced as P-56 according to the OU9 work plan. Any activities at the tunnel will be 

guided by OU8 activities. 

Phvsical Description. From 1952 to 1961, P-31 consisted of three pipes: 1/5-inch, l-inch and 

2-inch stainless-steel pipes (Drawing 1-8256-7 1). According to Drawings 26629- 1 and 26629-2, 

from 1961 to 1983 P-31 consisted of a 2-inch and a 3-inch PVC pipe. The total length has 

been reported as 167 feet (DOE 1986) with an outside length of 170 feet (DOE 1988). P-31 

connects to P-22 (6-inch cast-iron pipe) at Buildings 771 and 774 (DOE 1988). 

Wastes Transferred. P-31 transferred waste between Buildings 771 and 774 (EG&G 1990; DOE 

1988). This' waste stream included the following: 

0 Acids: HN03, HC1, H3PO4, H2S04, HF, and GH402; 

0 Bases: NaOH, KOH, NH40H, MgOH, and CaOH; 
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0 Solvents: Small amounts of various solvents, chloroform, TCA, TCE, PCE, cyclohexane, 

xylene, and tri-noctyl phosphine-oxide; 

0 Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

0 Metals: Pb, Cr, Hg, Ni, Ta, Ti, Ce, and Cu; and 

0 Others: Chlorides, small amounts of various oils and grease, No. 2 and No. 6 fuel oil, 

lubricating oil, and a slight possibility of PCBs. Photo laboratory waste may have 

included sodium sulfide, potassium sulfide, sodium sulfate, sodium acetate, ammonium 

thiocyanate, alum, and Photo-Flo". 

Historical Releases. Reports indicate no releases from P-3 1 (DOE 1986); however, 

contamination within the pipe tunnel has been observed (Appendix D), and EG&G (1994~) has 

reported many releases resulting in a highly contaminated tunnel. 
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3.32 OPWL P-32 

Location. Line P-32 is located north of Building 778 (EG&G 1990; DOE 1988) and beneath 

and north of Building 777 (EG&G 1990; DOE 1988) (Plates 3 and 6). P-32 originates at T-18 

in Building 778, tracks east in the courtyard to an elbow located west of the transformer, then 

turns north and terminates at Building 730. 

Status. P-32 was installed in 1957 (DOE 1986) and abandoned in 1982 (DOE 1986). It has 

been reported that P-32 was decontaminated, removed, and replaced with inspectable pipe (DOE 

1986), abandoned in place (DOE 1985), or portions abandoned after December 15, 1977 

(Appendix D). 

Phvsical Description. ’ P-32 consists of a 6-inch vitrified-clay and steel pipe (DOE 1986), 4-inch 

steel and 6-inch cast iron pipe (Appendix D), 6-inch cast-iron (Rockwell 1976), and 4-inch cast- 

iron and 6-inch steel pipe (EG&G 1990; DOE 1988). The total length has been reported as 907 

feet (DOE 1986) and 535 feet (Appendix D). The outside length has been reported as 72 feet 

(Rockwell 1976), 70 feet (DOE 1985), and 115 feet (EG&G 1990). P-32 connects to T-9 and 

T-10 in Building 730 (DOE 1988) and to T-18 in Building 778 (DOE 1988). 

Wastes Transferred. P-32 received waste from Building 778. This waste stream included 

laundry water containing detergent, Pu, Am,  and U. No releases have been reported from P-32 

(DOE 1986). 
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3.33 OPWL P-33 

Location. P-33 is located between Buildings 771 and 774 (Plate 3). Line P-33 is the original 

process waste line for Building 771, originating at Manhole 1 near the northwest comer of 

Building 771 and continuing east to Building 774 (Drawing 4185). 

Status. P-33 was installed during the construction of Building 771 in 1952 (Drawing 7387-2). 

The eastern section of the pipeline near Building 774 was capped and abandoned in 1959 

(Drawing 4185). The western section of the pipeline was removed in the early 1960s because 

of additions on the north side of Building 771. The remaining small section of P-33 was used 

(from N-38140, E-20895 to N-38140, E-20912) as part of the laundry waste line from Building 

771 to T-29. It has been reported that this section of P-33 was abandoned in 1972 (DOE 1986). 

, 

Phvsical Description. P-33 consisted of 3-inch steel pipe'(D0E 1986). The total length has 

been reported as 142 feet (DOE 1986) with an outside length of 140 feet (EG&G 1990). P-33 

connects to P-22 (6-inch cast-iron pipe) at Building 771 (DOE 1988) and to P-34 (3-inch steel 

pipe) north of Building 771C (EG&G 1990; DOE 1988). 

Wastes Transferred. P-33 received waste from Buildings 771 (EG&G 1990; DOE 1988). This 

waste stream included the following: 

0 Acids: HNO,, HCl, H3PO4, H2S04,,HF, and GH402; 

0 Bases: NaOH, KOH, NH40H, MgOH, and CaOH; 

0 Solvents: Small amounts of various solvents, chloroform, TCA, TCE, PCE, cyclohexane, 

xylene, and tri-noctyl phosphine-oxide; 



~~ 

Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 75 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

0 Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

0 Metals: Pb, Cr, Hg, Ni, Ta, Ti, Ce, and Cu; and 

0 Others: Chlorides, small amounts of various oils  an^ grease, No. 2 and No. 6 fuel oil, 

lubricating oil, and a slight possibility of PCBs. Photo laboratory waste may have 

included sodium sulfide, potassium sulfide, sodium sulfate, sodium acetate, ammonium 

thiocyanate, alum, and Photo-Flo". 

Historical Releases. No releases have been reported from P-33 (DOE 1986). 

(wpf) b: \wp\~tc \w9\1cehni~~\pipc~~c\sccI-3  IO/26/94 Drah Find 



@ Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 3 .O REV. 0 
Technical Memorandum No. 1 Page: 76 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

3.34 OPWL P-34 

Location. Line P-34 is located south of and beneath Buildings 771C and 774 (EG&G 1990; 

DOE 1988) (Plate 3). P-34 originated at the intersection with P-24 north of Building 771C, 

tracked south to the tie into the section of P-33 north of Building 771C, turned east and tracked 

to an elbow (P-33), turned south and tracked to an elbow located south of Building 771C, turned 

east and tracked to an elbow west of tanks T-15 and T-17 in Building 774, turned south and 

tracked to an elbow north of Building 712, turned east and tracked to an elbow south of 774, 

and turned south terminating at the large valve vault located north of T-29. P-34.1 is a section 

of the original P-34 pipeline starting at a location north of Building 712 (N-37912, E-20988), 

extending south to a location west of Building 712 (N-37798, E-20988), turning east and 

terminating at the large valve vault north of T-29 (N-37798, E-21072). 

Status. P-34 was installed in 1952 (DOE 1986). The section of pipeline located north of 

Building 771C (N-38194, E-20897 to N-38140, E-20895) was installed in 1959 (Drawing 4185) 

and converted to P-25 in 1972. The section of pipeline north of Building 771C (N-38140, E- 

20895 to N-38140, E-20912) was originally part of P-33, which was installed in 1952. This 

section was converted to P-34 in 1959 (Drawing 4185). The section of pipeline running east of 

the diagonal section (N-37912, E-20988) to the valve vault north of T-29 (N-37797, E-21076) 

was installed in 1965 as part of the P-34 realignment that was designated as P-25 in 1972. The 

pipeline section P-34.1 is not identified in the OU9 work plan. According to Drawings 14267-9 

and 3763-207, P-34.1 was installed in 1952 and abandond in 1965. It is not known whether 

P-34.1 was removed for construction activities. It has been reported that P-34 was abandoned 

in place in 1972 (DOE 1986). 

Phvsical Description. P-34 consists of a 3-inch stainless-steel pipe (DOE 1986) or a 3-inch steel 

pipe (EG&G 1990; DOE 1988). Total length has been reported as 127 feet (DOE 1986) and 
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130 feet (DOE 1986). The outside length has been reported as 198 feet (EG&G 1990). P-34 

connects to P-24 (6-inch cast-iron pipe) north of Building 771C, P-34.1 (3-inch black-iron pipe) 

south of Building 774, P-25 (3-inch cast-iron and steel pipe) south of Building 774 (EG&G 

1990; DOE 1988) and P-33 (3-inch steel pipe) north of Building 771C (EG&G 1990; DOE 

1988). P-34.1 consisted of 3-inch black-iron pipe (Drawing 14267-9). The total length has been 

reported as 83 feet (Drawing 14267-9). P-34.1 connected to P-46 (3-inch stainless-steel pipe) 

at the large valve vault north of T-29. 

Wastes Transferred. P-34 and P-34.1 received waste from Buildings 771 and 774 (EG&G 1990; 

DOE 1988). This waste stream included the following: . 

Acids: HN03, HCl, H3PO4, H2S04, HF, and C2H4O2; 

Bases: NaOH, KOH, NH,OH, MgOH, and CaOH; 

Solvents: Small amounts of various solvents, chloroform, TCA, TCE, PCE, cyclohexane, 

xylene, and tri-noctyl phosphine-oxide; 

Radioactive Materials: Various isotopes of Pu, Am, U, and slight possibility of tritium; 

Metals: Pb, Cr, Hg, Ni, Ta, Ti, Ce, and Cu; 

Others: Chlorides, small amounts of various oils and grease, No. 2 and No. 6 fuel oil, 

lubricating oil, and a slight possibility of PCBs. Photo laboratory waste may have 

included sodium sulfide, potassium sulfide, sodium sulfate, sodium acetate, ‘ammonium 

thiocyanate, alum, and Photo-Flo”. 
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Historical Releases. Releases from P-34 have been reported at the intersection with P-33 (DOE 

1986) and at the intersection with P-25. T-15 and T-17 have also been identified on a location 

map as an area of reported release (DOE 1988). 
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3.35 OPWL P-35 

Location. Line P-35 consists of two pipelines (DOE 1985; EG&G 1990; DOE 1988) that run 

from the large valve vault north of T-29 east to Solar Evaporation Pond 207-C (Plate 3). P-35 

also has a spur associated with it tracking from the valve vault northeast of T-29 south to the 

manhole located northeast of T-29. Drawing 3763-207, drawn in June 1956, indicates that this 

line as well as the parallel line P-46 are sloped for gravity flow toward Pond 207-C. Because 

Solar Pond 207-C was not installed until 1970, line P-35 most likely carried process waste to 

Solar Pond 2, which was present at the time, and was located approximately coincident with the 

western half of current Solar Pond 207-C. 

Status. P-35 was installed in 1952 and abandoned in 1982 (DOE 1986). It has been reported 

that P-35 has been abandoned in place (DOE 1985): The section of P-35 east of the fenceline 

will be addressed by OU4, the Solar Ponds site characterization and remediation activities. 

Physical Description. P-35 consists of a 3-inch steel pipe (DOE 1986) or two pipes, both 3-inch 

steel (DOE 1985; EG&G 1990; DOE 1988). The total length has been reported as 144 feet 

(DOE 1986) and 135 feet (DOE 1985) with an outside length of 142 feet (each) (EG&G 1990). 

P-35 connects to P-25 .(3-inch stainless-steel, cast-iron and steel pipe), P-27/P-28 (3-inch 

stainless-steel pipe), P-43 (3-inch steel pipe), P-46 (3-inch steel pipe), P-38 (10-inch vitrified- 

clay pipe), and P-58 (3-inch black-iron pipe) (Drawing 14267-9). 

Wastes Transferred. P-35 received laundry waste from Buildings 774, 776, 777, 778, and 779. 

This waste stream included the following: 

0 Acids: HN03, HCI, H3PO4, H,SO4, HF, H,CrO,, and oxalic; 
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e Bases: NaOH, KOH, W O H ,  and CaOH; 

e Solvents: Small amounts of various solvents, alcohols, acetone, chloroform, TCA, TCE, 

PCE, xylene, toluene, freon, and kerosene; 

e Radioactive Materials: Various isotopes of Pu, Am, U, and a slight possibility of tritium; 

e Metals: Hg, Be, Cr, Ni, Au,  Cd, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; 

and 

e Others: Chlorides, small amounts of various oils and grease, and lubricating oil. 

Site Walk Information. Two valve vaults and one manhole associated with P-35 were 

investigated in March 1994. The large valve vault located 'north of T-29 is approximately 10 

feet by 20 feet with a depth of approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from 

north to south, and three pipes (P-35, P-46, and P-58) run from east to west. The depth to the 

pipes is approximately 5 feet with approximately 1 foot of water in the bottom of the vault. The 

valve vault located northeast of T-29 is approximately 10.feet by 10 feet with a depth of 

approximately 8 feet. Three pipes (P-35 and P-46) enter the vault from the west, and two pipes 

exit the vault to the south. Approximately 6 inches of water exist in the bottom of the vault. 

The manhole located to the northeast of T-29 is approximately 4 feet by 4 feet with an 

approximate depth of 8 to 10 feet. Two 4-inch pipes (P-35 and P-46) approximately 5 feet from 

the bottom of the manhole enter from the north, and one 10-inch open top vitrified-clay pipe (P- 

61) runs from west to east at the bottom of the manhole. The two 4-inch pipes that enter from 

the north appear to dump into the manhole, and the 10-inch pipe directs the liquid out of the 

manhole. 

(0 
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Historical Releases. Reported releases have occurred at the intersection 0f.P-35 with P-25 (DOE 

1986). In addition, the valve vault north of T-29 has been identified as an area of reported 

release (DOE 1988). 
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3.36 OPWL P-36 

Location. P-36 is located from southwest of T-29 to Pond 207-A (Plates 3 and 4). P-36 

originates at the valve vault southwest of Building 703, tracks east, turns south to the valve vault 

southwest of T-29, and then east to solar evaporation pond 207-A. It is assumed that P-36 is 

a gravity-flow pipeline. 
7 

Status. P-36 was installed in 1965 and abandoned in 1982 (DOE 1986). It has been reported 

that P-36 was abandoned in place (DOE 1986). 

Phvsical Description. P-36 consists of 3-inch PVC and stainless-steel pipe (DOE 1986; EG&G 

1990; DOE 1988). Total length has been reported as 599 feet (DOE 1986) and 530 feet (DOE 

1985) with an outside length of 513 feet (EG&G 1990). P-36 connects to P-14 (3-inch Saran- 

lined steel pipe inside a 10-inch vitrified-clay pipe), P-20 (3-inch stainless-steel pipe), P-21 (3- 

inch stainless-steel pipe), and P-48 (cast-iron pipe) near the valve vault west of Pond 207-A. 

Wastes Transferred. P-36 received waste from Buildings 123, 441, 444, 559, 707, 729, 865, 

881, 883, '865, and 889 (Appendix D; EG&G 1990; DOE 1988). This waste stream included 

the following: 

8 Acids: HN03, HF, H2S04, HC1, C2H402, HC104, H3PO4, H2Cr04, oxalic, and cyanic; 

8 Bases: NH40H, NaOH, KOH, NH40H, and CaOH; 

8 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CC14, chloroform, chloroethane, and paint solvents (trade names 

PASO, PESO); 
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0 Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

0 Metals: Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Ca, Sn, W, Fe, Hg, Mo, Mn, Li, 
and Be (trace amounts); and 

0 Others: Ammonium thiocyanate, ethylene glycol, possibly PCBs, fluoride, chloride, 

lubricating oil, cutting oil, lathe coolant (oil and CCl,), hydraulic oil, and Oakite 

(cleaning solution). 

Site Walk Information. Three valve vaults are associated with P-36. The valve vault located 

southwest of Building 703 contained a 10-inch vitrified-clay pipe that exited the north and south 

sides. The east and west walls of the valve vault were not visible at the time of inspection. All 

piping in the vault was cut at the wall and removed. The depth of the vault is approximately 

10 feet with approximately 6 feet of water. The valve vault located southwest of T-29 was 

covered with soil and was not investigated. The valve vault located west of Solar Pond 207-A 

is approximately 4 feet by 4 feet with a depth of approximately 5 feet. The valve vault 

contained four pipes. Two pipelines run from west to east continuing to the Solar Pond, and 

two pipelines exit the south side of the vault. One of the pipelines exiting the south side of the 

vault was cut and blanked. 

Historical Releases. Historical reports for P-36 indicate releases at the intersection of P-36 with 

P-20 (DOE 1986) and at the valve vault west of Pond 207-A, identified on a location map as an 

area of reported release (DOE 1988). P-36 from the valve vault southwest of Building 703 to 

Solar Pond 207-A was tested by ILDS in 1971 (ILDS 1971). Results of testing did not indicate 

any leaks (Beck 19710. 
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3.37 OPWL P-37 

Location. Line P-37 originates at tanks T-9 and T-10 in Building 730, tracks east to the valve 

vault southwest of T-29, and continues east to Solar Pond 207-A (Plates 3, 4, and 7). P-37 has 

a spur that starts at the valve vault located west of 207-A, runs south to a manhole located east 

of Building 782, turns east, and continues to Solar Pond 207-B. The original P-37 pipeline 

alignment started at Building 730, tracked east to the valve vault southwest of T-29, turned 

southeast and tracked to location N-37449, E-21247, beneath Building 779, turned east, and 

terminated at Solar Pond 207-B. The location of P-37 as it goes south of Pond 207-A is unclear. 

The closure plan (DOE 1988) indicates a continuation to Pond 207-B. Utility drawings (EG&G 

1990) suggest a connection west of Pond 207-B to a 3-inch cement-asbestos and PVC pipe 

terminating at Building 910. The cement asbestos and PVC pipes have not been identified as 

an OPWL. According to Drawing 14602-1, the section of pipeline from the northwest corner 

of Building 779, southeast and east to the manhole east of Building 782 was removed when 

Building 779 was constructed. The section of pipeline from the valve vault southwest of T-29 

and southeast to the northwest corner of Building 779 remained in use and is part of P-42. 

Status. P-37 was installed in 1957 (DOE 1986; Rockwell 1976). According to Drawing 14602- 

1,  the relocation of P-37 occurred in 1965. It has been reported that P-37 was abandoned in 

place in 1982 (DOE 1986). The closure plan (DOE 1988) indicates that several sections of P-37 

have been removed. 

Phvsical DescriDtion. P-37 consisted of 3-inch steel, PVC, and vitrified-clay pipe (DOE 1986; 

EG&G 1990; DOE 1988), 3-inch pipe (Appendix D), and 3-inch steel pipe (Rockwell 1976). 

Total length has been reported as 1,449 feet (DOE 1986), 1,500 feet (DOE 1985), and 1,055 

feet (Rockwell 1976) with an outside length of approximately 1,350 feet (EG&G 1990). P-37 

connects to P-42 (3-inch stainless-steel pipe [Appendix D; Rockwell 1976; EG&G 1990; DOE 
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1988]), P-44 (3-inch steel pipe [DOE 1986]), P-47 (3-inch cement-asbestos pipe), P-59 (3-inch 

black-iron pipe), and T-9 and T-10 at Building 730 (DOE 1988). 

Wastes Transferred. P-37 received waste from Buildings 774, 776, 777, 778, and 779. This 

waste stream included the following: 

0 Acids: HNO,, HCl, H,S04, &Pod, HF, H2Cr04, and oxalic; 

0 Bases: NH,OH, NaOH, KOH, and CaOH; 

0 Solvents: Alcohols, CCl,, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene,. 

freon, and kerosene; 

0 Radioactive Materials: Various isotopes of Pu, Am, and U, and tritium; 

Metals: Hg, Be, Ni, Cd, Cr, Au,  Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; 

and 

0 Others: Chlorides, possible lubricating oil, various oils and grease. 

Site Walk Information. Two valve vaults are associated with P-37. The valve vault located 

southwest of T-29 was covered with soil and could not be investigated. The valve vault located 

west of Solar Pond 207-A is approximately 4 feet by 4 feet with a depth of approximately 5 feet. 

The valve vault contained four pipes. Two pipelines run from west to east continuing to the 

Solar Pond, and two pipelines exit the south side of the vault. One of the pipelines exiting the 

south side of the vault was cut and blanked. 
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Historical Releases. Maness (1971a) reported historical releases from P-37. Maness described 

this area tested as having dual lines, 3-inch stainless-steel and 3-inch steel pipes from the valve 

pit on the west side of Pond 207-A, 675 feet southward and east to the valves on the south edge 

of Pond 207-B. In addition, releases have been reported at the intersection of P-37 with P-20, 

P-36, and P-38. The north half of the line west of Pond 207-A has also been identified as an 

area of release. 

The testing of the stainless-steel pipe and the black-iron pipe was inconclusive because of a short 

testing time. The lines were judged to be acceptable based on the small amount of pressure drop 

during the short test' time. The lines were also deemed acceptable in the direction toward 

Building 779. Beck (1971g) concluded that it was highly unlikely that any line leaks existed. 

The valves to the north of Building 777 (N 37715, E 21055) were leaking at a rate of 25 gph 

at 20 psig. A valve pit was constructed in May 1974. Appendix A references the soil sample 

taken in the area as soil sample No. 6 (Rockwell 1976). 
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3.38 OPWL P-38 

Location. Line P-38 runs from the valve vault northeast of T-29 to south of Pond 207-A (Plates 

3, 4, and 6). According to Dow Drawing 5703-3, issued in February 1953, the original P-38 

pipeline exited the manhole located northeast of T-29 (N-37785, E-21130) to the southeast and 

continued southeast under Building 779 to a point near the southwest comer of Building 782 (N- 

37400, E-21403). From this point, the pipeline turns and goes directly east and terminates at 

the intersection of P-39 southeast of Building 782 (N-37400, E-21490). The construction of 

Building 779 prompted the realignment of P-38. It is not known if all of the pipeline was 

removed. Former RFETS employees have stated that this line was encountered during an 

excavation on July 7, 1988, just to the east of Building 779. The new alignment of P-38 

originated at the same manhole located northeast of T-29, exited the manhole tracking to the 

southeast to an elbow in the middle of the road north of Building 779, turned east tracking to 

the manhole located west of 207-A, turned south tracking to a point located southeast of Building 

782 (Drawing 15501-013-M and Drawing 5703-3). P-38 is listed as a gravity-flow line. 

Status. The original P-38 pipeline was installed in 1952 (DOE 1986) and was abandoned or 

removed in the mid-1960s. The realignment of P-38 took place in the mid-l960s, and the line 

was abandoned in 1982 (DOE 1986; DOE 1985). The closure plan (DOE 1988) does not 

indicate the configuration of this pipe. 

Phvsical Description. According to the 1952 drawing, the original P-38 pipeline consisted of 

a 6-inch vitrified-clay pipe. The newer P-38 pipeline consisted of 10-inch vitrified-clay pipe 

(Appendix D; Drawing 14602-1). Total length has been reported as 800 feet (DOE 1986), 700 

feet (DOE 1985), and 660 feet (Appendix D). Line P-38 connects to P-35 (3-inch steel pipe), 

P-46 (3-inch steel pipe) P-45 (6-inch vitrified-clay pipe), P-61 (4-inch vitrified-clay pipe), and 

0 P-39 (6-inch vitrified-clay pipe). 
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Wastes Transferred. P-38 transferred waste from Buildings 703, 774, 776, 777, 778, and 779. 

This waste stream included the following: 

e 

e 

e 

e 

e 
a 

e 

Acids: HN03, HCl, H2S04, H3P04, HF, H2Cr04, and oxalic; 

Bases: NH,OH, NaOH, KOH, and CaOH; 

Solvents: Alcohols, CC14, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

Radioactive Materials: Various isotopes of Pu, Am, U, and tritium; 

Metals: Hg, Be, Ni, Cd, Cr, Au,  Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; 

and 

Others: Chlorides and possibly lubricating oil. 

Site Walk Information. Two manholes associated with P-38 were investigated in March 1994. 

The first manhole, located northeast of T-29, is approximately 4 feet by 4 feet with an 

approximate depth of 8 to 10 feet. Two 4-inch pipes are located approximately 5 feet from the 

bottom of the manhole entering from the north (P-35 and P-46) and one 10-inch open-top 

vitrified-clay pipe (P-61) running from west to east at the bottom of the manhole. The two 4- 

inch pipes entering from the north appear to dump into the manhole, and the 10-inch pipe directs 

the liquid out of the manhole. The second manhole located west of Solar Pond 207-A is 

approximately 6 feet by 6 feet by 5 feet deep. One 10-inch open-flow channel vitrified-clay pipe 

enters the manhole from the west and exits to the south. The depth of the pipe is approximately 

4 feet from the ground surface. a 
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Historical Releases. Releases from P-38 have been reported in the area north of P-38 and west 

of Evaporation Pond 207-A (DOE 1988). 
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3.39 OPWL P-39 

Location. Line P-39 is located south of Pond 207-A and extends to south of Building 988 

(EG&G 1990; DOE 1988) (Plates 7, 8, and 9). P-39 originates at the intersection of P-39 and 

P-38 located southeast of Building 782 and continues east along the southern edge of Ponds 207- 

A and 207-B. The pipeline turns slightly to the southeast at the manhole located southeast of 

Pond 207-B and continues to another manhole located northeast of Building 990 where it 

intersects pipeline P-40. The pipeline then turns southeast again and continues to the manhole 

located south of Building 995. The closure plan (DOE 1988) indicates that P-39 has a south- 

trending branch (approximately 72 feet) to Building 990 in Area C-7 and a south-trending branch 

(approximately 127 feet) west of Building 988 in Area C-8. The branches were not indicated 

in the utility plan. 

Status. P-39 was installed in 1952 (Drawing 5703-3). Other reports indicate installation was 

in 1957 (DOE 1986). P-39 was abandoned in place in 1982 (DOE 1986). 

Phvsical Description. P-39 consists of 6-inch-diameter vitrified-clay pipe (Appendix D; DOE 

1986; EG&G 1990; DOE 1988). The total length of P-39 has been reported to be 1,817 feet 

(DOE 1986), 2,020 feet (DOE 1985), and 2,190 feet (Appendix D). P-39 connects to P-38 (10- 

inch vitrified-clay pipe) southeast of Building 782 and to P-40 (6-inch fiberglass pipe) at a 

manhole northeast of Building 990. 

Wastes Transferred. P-39 transferred waste from Buildings 703, 774, 776, 777, 778, and 779. 

This waste stream included the following: 

a Acids: HN03, HC1, H2S04, H3P04, HF, HzCr04, and oxalic; 

0 Bases: NH40H, NaOH, KOH, and CaOH; 
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0 Solvents: Alcohols, CCl,,, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

0 Radioactive Materials: Various isotopes of Pu, Am, U, and tritium; 

0 Metals: Hg, Be, Ni, Cd, Cr, Au, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; 

and 

0 Others: Chlorides and possible lubricating oil. 

Site Walk Information. Three manholes associated with P-39 were investigated in March 1994. 

The first manhole, located southeast of Pond 207-B, is approximately 6 feet by 6 feet by 10 feet 

deep. The manhole contained an open-top 10-inch vitrified-clay pipe at approximately 10 feet 

below ground surface entering from the west and exiting to the southeast. The second manhole, 

located northeast of Building 990, is approximately 6 feet by 6 feet by 10 feet deep. The 

manhole contained an open-top 10-inch vitrified-clay pipe at approximately 10 feet below ground 

surface entering from the northwest and exiting to the southeast. The P-39/P-40 intersection was 

not visible in this manhole. The third manhole, located south of Building 995, was observed 

to be the P-39 and Building 995 outfall. The manhole was filled with water and partially 

covered with a structure. The outfall is a concrete weir with a flow rate of approximately 75 

to 100 gpm (Jacobs 1994). 

Historical Releases. Releases from P-39 have been reported near the east end of the pipeline 

and outfall (DOE 1986; DOE 1988). 
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3.40 OPWL P-40 

Location. Line P-40 tracks from northeast of Building 990 to Pond B-2 (EG&G 1990; DOE 

1988) (Plates 8 and 9). P-40 originates at the intersection with P-39 (manhole northeast of 

Building 990) and continues east tracking north of Building 995 and then to Pond B-2. The 

pipeline discharged into a 55-gallon sediment collection drum at the edge of Pond B-2. 

Overflow from the drum discharged into Pond B-2. Approximately 75 to 80 percent of the 

pipeline was constructed aboveground. The aboveground piping started east of the security zone 

fence and continued to Pond B-2. 

Status. P-40 was installed in 1972 (DOE 1986), and abandoned in 1982 (DOE 1986). The 

western portion of P-40 is assumed to have been abandoned in place. Most of the aboveground 

piping has been removed; although, in March 1994, a 200-foot section was observed north of 

Building 995, and a 50-foot section was observed east of Building 995. 

a 

Phvsical Description. P-40 consists of 6-inch-diameter fiberglass pipe (DOE 1986; EG&G 1990; 

DOE 1988). Total length has been reported to be 1,617 feet (DOE 1985). P-40 connects to 

Line P-39 (6-inch vitrified-clay pipe) at the manhole northeast of Building 990 (EG&G 1990; 

DOE 1988). 

Wastes Transferred. P-40 transferred the following process waste from Buildings 703, 774, 

776, 777, 778, and 779: 

I Acids: HNO,, HCI, H,SO,, H3P04, HF, H,Cr04, and oxalic; 0 

0 Bases: NH40H, NaOH, KOH, and CaOH; a 
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8 Solvents; Alcohols, CC14, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

Radioactive Materials: Various isotopes of Pu, Am, U, and tritium; 

Metals: Hg, Be, Ni, Cd, Cr, Au, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; 

and 

Others: Chlorides and possibly lubricating oil. 

Site Walk Information. One manhole that is associated with P-40 was investigated in March 

1994. The manhole located northeast of Building 990 is 6 feet by 6 feet by 10 feet deep. The 

manhole contained an open-top 10-inch vitrified-clay pipe at approximately 10 feet below ground 

surface entering from the northwest and exiting to the southeast. The P-39/P-40 intersection was 

not visible in this manhole. 

Historical Releases. No releases have been reported from P-40 (DOE 1986), and a small leak 

was reported in the portion of the pipeline under the perimeter road to Pond B-2 (Rockwell 

1976). The leak under the perimeter road was a result of cable-laying activities in the area, and 

the damaged line was replaced. The exact date of the line repair is not known. In addition, the 

entire pipeline was identified on a location map as an area of reported release (DOE 1988). 

According to Neil Holsteen (EG&G 1994b), a 55-gallon open-top settling drum that was part 

of P-40 was found near Pond B-2 during construction activities in May 1993. Soil sample 

analysis indicated radiological contamination around the drum. The drum itself was reportedly 

not sampled. The drum and associated piping were removed, bagged, and stored in a 

radiological controlled area (RCA) near Pond B-4 at that time. In January 1994, a site walk 
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identified that construction activities did occur recently to the B-1 Pond dam. Soil disturbance 

did occur about 50 feet north of the dam. Rip rap was observed on the northeast side of the B-1 

Pond dam. An area approximately 6 feet by 6 feet near the edge of the B-2 Pond, where the 

drum was reportedly removed, is currently posted as an RCA with fence posts and rope. The 

disturbed soil areas that had not been covered with np rap had been covered with a netting to 

prevent erosion. By the appearance of the disturb’ed areas, approximately 50 to 75 feet of 

underground piping was removed along with the drum. 

(wpf) b:\wp\bls\ou9\1cchman\pipclinc\xct-3 10/26/94 D d  Fml 



Rocky Flats Environmental Technology Site Manual: RFPER-TM 1 -93-OU9.2 
Operable Unit 9 Section: 3 .O REV. 0 
Technical Memorandum No. 1 Page: 95 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

3.41 OPWL P-41 

Location. P-41 is located from Building 730 to west of and beneath Building 779 (Plates 3 and 

4). The line originates at Building 730 and tracks east parallel to Line P-37, turns southeast and 

then south near the northwest comer of Building 779. At the approximate midpoint of Building 

779, P-41 turns and runs east to Building 779 (DOE 1988). The original alignment of P-41 is 

from Building 730 tracking east to a pipeline T located at N-37717, E-20982. One direction of 

the pipeline T is to the north and the other to the east. The north tracking pipeline (P-4 1.1) 

continues to N-37797, E-20982, turns east and tracks to the large valve vault north of T-29 at 

location N-37797, E-21069. The east tracking pipeline continues to the valve vault southwest 

of T-29, turns southeast and tracks to an elbow located beneath Building 779 at N-37524, E- 

21247, and then turns east terminating at Solar Pond 207-B. 

' 

Status. The original P-41 pipeline was installed in 1957 (DOE 1986; Rockwell 1976). P-41 was 

abandoned in 1982 (DOE 1986). According to Drawing 14602-1, the section of pipeline from 

the northwest comer of Building 779 N-37665, E-21101, southeast and east to the manhole east 

of Building 782 N-37534, E-21497, was removed in 1965 when Building 779 was constructed. 

A new section of pipeline was installed to service the new Building 779. The pipeline exited 

Building 779 at N-37554, E-21105, tracked west to an elbow turning north at N-37554, E- 

21 101, and continued north connecting to the original P-41 pipeline near the northwest comer 

of Building 779 (N-37665, E-21101). The section of pipeline (P-41.1) from N-37717, E-20982, 

north to N-37797, E-20988 and east to N-37797, E-21069, was abandoned in 1969 when 

Building 703 was constructed (Drawing 14267-9). It is not known if P-41.1 was removed. 

Phvsical Description. P-41 consists of a 3-inch vitrified-clay pipe (DOE 1986), 2- and 3-inch 

vitrified-clay pipe, black-iron pipe, and stainless-steel pipe (Appendix D), 3-inch stainless-steel 

pipe (Rockwell 1976), and 3-inch vitrified-clay and cast-iron pipe (EG&G 1990; DOE 1988). @ 
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The total length has been reported as 1,537 feet (DOE 1986), 2,120 feet (Appendix D), with an 

outside length of 494 feet (DOE 1985), and 485 feet (EG&G 1990). Line P-41 connects to P-43 

(3-inch steel pipe) at the valve vault located southwest of T-29, tanks T-9 and T-10 at Building 

730 (DOE 1988), and tanks T-19, T-20, and T-38 at Building 779 (DOE 1988). P-41.1 

consisted of a 3-inch black-iron pipe (Drawing 14267-9). Total length was reported as 100 feet 

(Drawing 14267-9). P-41.1 connected to P-46 (3-inch steel pipe) at valve vault north of T-29. 

Wastes Transferred. P-41 and P-41.1 transferred waste from Buildings 776, 777, 778, and 779 

(EG&G 1990; DOE 1988). These wastes included the following: 

Acids: HN03, HCI, H2S04, H3P04, HF, H,Cr04, and oxalic; 

Bases: NH,OH, NaOH, KOH, and CaOH; 

Solvents: Alcohols, CCI,, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

Radioactive Materials: Various isotopes of Pu, Am, possibly U, and tritium; 

Metals: Be, Ni, Cd, Cr, Au, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; and 

Others: Possibly lubricating oil. 

Site Walk Information. Two valve vaults associated with P-41 and P-41.1 were investigated in 

April 1994. The valve vault located southwest of T-29 was covered with soil and was not 

investigated. The other, the large valve vault located north of T-29, is approximately 10 feet 

by 20 feet with a depth of approximately 7 feet. Two pipes (p-27/P-28 and P-29) run from 
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north to south, and three pipes (P-35, P-46, and P-58) run from east to west. The depth to the 

pipes is approximately 5 feet with approximately 1 foot of water in the bottom of the vault. 

Historical Releases. The pipeline west of Building 779 has been identified on a location map 

as an area of reported release (DOE 1988). 
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3.42 OPWL P-42 

Location. P-42 is located west of (EG&G 1990; DOE 1988) and beneath (DOE 1988) Building 

779 (Plates 3 and 6). P-42 originates in Building 779 at tanks T-19, T-20, and T-38. P-42 exits 

the west side at approximately the midpoint of Building 779. P-42 tracks west to an elbow, 

turns north to another elbow, turns northwest and terminates at the valve vault located southwest 

of T-29. P-42 parallels P-41 from the exit location of Building 779 to the valve vault southwest 

of T-29. The section of P-42 from the valve vault southwest of T-29 (N-37710, E-21053) 

southeast to the northwest corner of Building 779 (N-37665, E-21101) was a portion of the 

original P-37 pipeline. 

Status. Sections of P-42 were installed in 1957 (DOE 1986; Rockwell 1976) and also in 1965. 

P-42 was abandoned in 1982 (DOE 1986). It has been reported that P-42 was decontaminated, 

removed, and replaced with inspectable pipe (DOE 1986), and abandoned in place (Appendix 

D; DOE 1985). 

Phvsical Description. P-42 consisted of 3-inch cast-iron pipe (DOE 1986), or 3-inch stainless- 

steel pipe (Appendix D; Rockwell 1976; EG&G 1990; DOE 1988). Total length has been 

reported as 213 feet (DOE 1986), 280 feet (Appendix D), and 164 feet (Rockwell 1976), with 

an outside length of 204 feet (DOE 1985), and approximately 188 feet (EG&G 1990). Line P- 

42 connects to P-37 (3-inch steel pipe) at the valve vault located southwest of T-29, and to tanks 

T-19, T-20, and T-38 at Building 779 (DOE 1988). 

Wastes Transferred. P-42 transferred waste from Building 779 (EG&G 1990; DOE 1988). This 

waste stream included the following: 

~e Acids: HN03, HCl, H2S04, H3PO4, HF, H,CrO,, and oxalic; 
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0 Bases: NH,OH, NaOH, KOH, and CaOH; 

0 Solvents: Alcohols, CCl,, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

0 Radioactive Materials: Primarily Pu and Am with a slight possibility of U-238 (no 

tritium); 

0 Metals: Be, Ni, Cd, Cr, Au, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; and 

0 Others: Possibly lubricating oil. 

Site Walk Information. One valve vault that is associated with P-42 was investigated in April 

1994. The valve vault located southwest of T-29 was covered with soil and could not be 

opened. 

Historical Releases. Reports indicate a release from P-42 at the intersection with P-37. In 

addition, the pipeline outside Building 779 was identified on a location map as an area of 

reported release. The pipe from Building 779 to T-29 valve pit was tested. ILDS reported that 

all of the valves on the south side of T-29 were leaking. Test probing for nitrous oxide revealed 

no line leaks (Beck 1971g). 
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3.43 OPWL P-43 

Location. P-43 is located immediately west of storage tank T-29 (Plate 3). P-43 runs in a 

general south to north direction. P-43 originates at the intersection of P-41 and tracks north to 

an elbow, turns northeast and tracks to an elbow, turns north and tracks to another elbow, turns 

east and terminates at the large valve vault located north of T-29. P-43 was constructed to 

replace the P-41.1 pipeline that was abandoned when Building 703 was constructed in 1969 

(Drawing 14267-9). The line is identified as a laundry drain on Drawing 14267-9. 

Status. P-43 was installed in 1969 (Drawing 14267-9) and abandoned in 1982 (Appendix D; 

DOE 1986; DOE 1985). 

Phvsical Description. P-43 consisted of a 3-inch steel pipe (Appendix D; DOE 1986; EG&G 

1990; DOE 1988). The total length has been reported as 103 feet (DOE 1986), 90 feet (DOE 

1985), and 105 feet (Appendix D), with an outside length of approximately 100 feet (EG&G 

1990). Line P-43 connects to P-41 (3-inch vitrified-clay pipe), P-35 (3-inch steel pipe), P-27/P- 

28 (3-inch stainless-steel pipe), and P-46 (3-inch steel pipe) at the large valve vault located north 

of T-29. 

Wastes Transferred. P-43 transferred the following waste from Buildings 776, 777, 778, and 

779 (EG&G 1990; DOE 1988): 

e Acids:' HN03, HC1, H2S04, H3P04, HF, H2Cr04, and oxalic; 

e Bases: NH40H, NaOH, KOH, and CaOH; 
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a Solvents: Alcohols, CC14, TCA, TCE, PCE, acetone, chloroform, xylenes, toluene, 

freon, and kerosene; 

a Radioactive Materials: Various isotopes of Pu, Am, possibly U, and tritium; 

a Metals: Be, Ni, Cd, Cr, Au, Pb, Fe, Ag, Pt, Ti, Ta, Zn, Cu, Sn, W, Mn, and Mg; and 

a Others: Possibly lubricating oil and laundry detergent. 

Site Walk Information. Two valve vaults that are associated with P-43 were targeted for 

investigation in April 1994. The large valve vault located north of T-29 is approximately 10 feet 

by 20 feet with a depth of approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from 

north to south, and three pipes (P-35, P-46, and P-58) run from east to west. The depth to the 

pipes is approximately 5 feet with approximately 1 foot of water in the bottom of the vault. The 

valve vault located southwest of T-29 was covered with soil and was not investigated. 

Historical Releases. Reports indicate releases from P-43 at both valve vaults mentioned above. 

In addition, the entire pipeline has been identified on a location map as an area of reported 

release (DOE 1988). 
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3.44 OPWL P-44 

Location. P-44 is located immediately west of storage tank T-29 (Plate 3). P-44 runs parallel 

to laundry drain P-43. P-44 originates at the intersection of P-44 and P-58 at the large valve 

vault located north of T-29, tracks west to an elbow, turns south and tracks to an elbow, turns 

southwest and tracks to another elbow, turns south and terminates at the intersection with P-37. 

Status. According to Drawing 14267-9, P-44 was installed in 1969 replacing process waste line 

P-59 (3-inch black-iron pipe). P-44 was abandoned in 1982 (Appendix D; DOE 1986; DOE 

1985). 

Phvsical Descridon. P-44 consists of 3-inch steel pipe (DOE 1986). Its total length has been 

reported as 92 feet (DOE 1986)) 70 feet, and 75 feet (Appendix D), and 135 feet (EG&G 1990). 

P-44 connects to P-37 (3-inch steel pipe), P-25 (3-inch black-iron pipe), P-58 (3-inch black-iron 

pipe), and P-29 (4-inch cast-iron pipe). 

Wastes Transferred. P-44 transferred process waste from Buildings 123, 441, 444, 559, 561, 

707, 865, 881, 883, and 889 (EG&G 1990; DOE 1988). This waste stream included the 

following: 

0 Acids: HN03, HF, H2S04, HCI, C2H402, HClO,, H3P04, H2Cr0,, oxalic, and cyanic; 

0 Bases: NH,OH, NaOH, KOH, NH,OH, and CaOH; 

0 Solvents: Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CCI,, chloroform, chloroethane, and paint solvents (trade names 

PASO, PESO); 
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~~ ~~ 

0 Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

Metals: Ag, Au, Ca, Cr, Ta, Li, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Sn, W, Fe, Hg, Mo, Mn, 0 

and Be (trace amounts); and 

0 Others: Ammonium thiocyanate, ethylene glycol, possibly PCBs, fluoride, chloride, 

lubricating oil, cutting oil, lathe coolant (oil and CCl,,), hydraulic oil, Oakite (cleaning 

solution), personnel decontamination water, bleach, soap, blood, and hydrogen peroxide. 

Site Walk Information. Two valve vaults that are associated with P-43 were targeted for 

investigation in April 1994. The large valve vault located north of T-29 is approximately 10 feet 

by 20 feet with a depth of approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from 

north to south, and three pipes (P-35, P-46, and P-58) run from east to west. The depth to the 

pipes is approximately 5 feet with approximately 1 foot of water in the bottom of the vault. The 

valve vault located southwest of T-29 was covered with soil and was not investigated. 

Historical Releases. Reports indicate releases from P-44 at both valve vaults (DOE 1986). In 

addition, the pipeline east of Building 703 is identified on a location map as an area of reported 

release (DOE 1988). 
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3.45 OPWL P-45 

Location. P-45 is located south of T-29 (Plate 3). P-45 originates at the southeast comer of 
I Building 703, continues around the southerly and easterly edges of storage tank T-29, and 

terminates at a manhole located northeast of T-29 (EG&G 1990; DOE 1988). 

Status. P-45 was installed in 1966 (Drawing 15507-5), and the date of abandonment is 

unknown. One report indicates that Line P-45 was temporarily in use (as of 1985) and soon to 

be abandoned (DOE 1985). 

Phvsical Description. P-45 consists of a 6-inch vitrified-clay pipe (EG&G 1990; DOE 1988). 

The total length has been reported as 125 feet (DOE 1985), and 130 feet (EG&G 1990). P-45 

connects to P-38 (10-inch vitrified-clay pipe) at the manhole located northeast of T-29 (EG&G 

1990; DOE 1988). 

Wastes Transferred. P-45 transfe,rred waste from Building 703 (EG&G 1990; DOE 1988). 

Historical Releases. Releases from P-45 have been reported along the west end of the pipeline 

(DOE 1988). 
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3.46 OPWL P-46 

Location. P-46 is located north of storage tank T-29 (Plate 3). P-46 parallels process waste line 

P-35. P-46 originates at the large valve vault north of T-29, tracks east to a valve vault located 

northeast of T-29, and continues east to Solar Evaporation Pond 207-C. P-46 also has a spur 

associated with it tracking from the valve vault northeast of T-29 south to the manhole located 

northeast of T-29. Drawing 3763-207, drawn in June 1956, indicates that this line as well as 

the parallel line P-35 are sloped for gravity flow toward Pond 207-C and to the manhole 

northeast of T-29. Because Solar Pond 207-C was not installed until 1970, line P-46 most likely 

carried process waste to Solar Pond 2, which was present at the time, and was located 

approximately coincident with the west half of current Solar Pond 207-C. 

Status. The date of P-46 installation and abandonment is unknown, but P-46 may have been 

installed in 1952 and abandoned in 1982. 

Phvsical Description. P-46 consists of a 3-inch steel pipe (Appendix D; EG&G 1990; DOE 

1988). Its total length has been reported as 135 feet (DOE 1986), 140 feet (Appendix D), and 

142 feet (EG&G 1990). P-46 connects to P-25 (3-inch steel pipe), P-27/P-28 (3-inch stainless- 

steel pipe), and P-38 (10-inch vitrified-clay pipe) at the manhole located northeast of storage tank 

T-29. 

Wastes Transferred. P-46 transferred the following waste from Buildings 774 and 771. 

0 Acids: HNO,, HCI, H2S04, H,P04, HF, and C2H402; 

0 Bases: NH40H, NaOH, KOH, MgOH, and CaOH; a 

L 
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a Solvents: Cyclohexane, chloroform, xylene, tri-noctyl phosphine-oxide, PCE, TCA, and 

TCE; 

0 Radioactive Materials: Various isotopes of Pu, Am, U, and possibly tritium; 

0 Metals: Pb, Hg, Ni, Cr, Ti, Ce, Ta, Cu, and Fe; and 

0 Others: Chlorides, No. 2 and No. 6 fuel oil, lubricating oil, slight possibility of PCBs. 

Photo lab wastes included sodium sulfide, potassium sulfide, sodium sulfate, sodium 

acetate, ammonium thiocyanate, alum, and Photo-Flo". 

Site Walk Information. Two valve vaults and one manhole are associated with P-35. The large 

valve vault located north of T-29 is approximately 10 feet by 20 feet with a depth of 

approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from north to south, and three pipes 

(P-35, P-46, and P-58) run from east to west. The depth to the pipes is approximately 5 feet 

with approximately 1 foot of water in the bottom of the vault. The valve vault located northeast 

of T-29 is approximately 10 feet by 10 feet with a depth of approximately 8 feet. Two pipes 

(P-35 and P-46) run west to east, and two pipes (P-35 and P-46) exit the vault to the south. 

Approximately 6 inches of water is in the bottom of the vault. The manhole located to the 

northeast of T-29 is approximately 4 feet by 4 feet with an approximate depth of 8 to 10 feet. 

Two 4-inch pipes (P-35 and P-40) approximately 5 feet from the bottom of the manhole enter 

from the north, and one 10-inch open-top vitrified-clay pipe (P-61) runs from west to east at the 

bottom of the manhole. The two 4-inch pipes entering from the north appear to dump into the 

manhole, and the 10-inch pipe directs the liquid out of the manhole. 
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Historical Releases. Reports indicate no releases from P-46 (DOE 1986); however, the large 

valve vault located north of T-29 has been identified on a location map as an area of release 

(DOE 1988). 
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3.47 OPWL P-47 

Location. Line P-47 exits Evaporation Pond 207-C near the southeast comer and turns south 

terminating at the valve vault located immediately west of Pond 207-A (Plate 4). 

Status. The exact date of P-47 construction and abandonment is unknown. The utility drawing 

indicates that P-47 is a reverse osmosis brine pipe, not a process waste line. One report 

indicates that P-47 is currently in use (DOE 1985). This line will be addressed as part of OU4, 

the Solar Ponds site characterization and remediation activities. 

Phvsical Description. P-47 consists of a 3-inch cement-asbestos pipe (EG&G 1990; DOE 1988). 

Its total length has been reported as 125 feet (DOE 1985) and 135 feet (EG&G 1990). Line P- 

47 connects with P-37 (3-inch steel and/or stainless steel) near the valve vault west of Pond 207- 

A (EG&G 1990; DOE 1988). P-47 transfers wastewater from Pond 207-C to P-37. The most 

likely source of the waste is Building 774. Waste includes the following: 

0 

0 Bases: NaOH and KOH; 

e 

0 

Acids: HN03, H2S04, and HF; 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 
0 Metals: Hg, Ni,,Cr, Ta, and Fe; and 

Others: Chlorides, various oils and grease. 0 

Site Walk Information. One valve vault associated with P-47 was investigated April 1994. The 

valve vault located west of Solar Pond 207-A is approximately 4 feet by 4 feet with a depth of 

approximately 5 feet. The valve vault contained four pipes (P-36 and P-37). Two pipelines run 

from west to east continuing to the solar pond, and two pipelines exit the south side of the vault. 
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One of the pipelines exiting the south side of the vault was cut and blanked. 

inspection of the valve vault does not indicate that P-47 connected to P-37 at this location. 

The visual 

Historical Releases. Reports indicate no releases from P-47 along the pipeline (DOE 1985); 

however, the valve vault west of Pond 207-A has been identified on a location map as an area 

of reported release. 
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3.48 OPWL P-48 

Location. The existence of Line P-48 is questionable. The pipeline is shown on the Site Utility 

Plan drawing (15501-014-M) as process waste, and is shown on the Work Plan drawing as "?" 

underneath Building 788. If the line did exist, it ran from Building 788 south to P-36 (Plate 4). 

Status. It is unknown when Line P-48 may have been installed or when the line was abandoned. 

P-48 was identified as "to be abandoned" when the system is upgraded to an inspectable system 

in the future (DOE 1985). This line will be addressed as part of OU4, the Solar Ponds site 

characterization and remediation activities. 

Physical Description. The pipe has been identified as being constructed of cast iron (Wright 

Water Engineers 1994). The diameter of the pipe is unknown and is reported to have been 

approximately 193 feet (DOE 1986) in length, with an outside length of approximately 65 feet 

(EG&G 1990). Line P-48 connected to P-36 (3-inch stainless-steel) west of the valve vault west 

of Pond 207-A (EG&G 1990; DOE 1988). 

Wastes Transported. The most probable source of waste transported in Line P-48 was from 

Building 774. Waste includes the following: 

e 

e Bases: NaOH and KOH; 

e 

Acids: HNO,, H,S04, and HF; 

Solvents: Small amounts of various solvents; 
e Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Hg, Ni, Cr, Ta, and Fe; and e 

e Others: Chlorides, various oils and grease. 

(wpf) h:\wp\n3~\ou9\~hnici\pipclinc\sec1-3 I0/26/94 Dnft Final 



Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 3.0 REV. 0 
Technical Memorandum No. 1 Page: 111 of 142 
Volume IIA - Pipelines Organization: Environmental Management 

Historical Releases. No known releases have occurred along the pipeline (DOE 1985); however, 

the valve vault west of Pond 207-A has been identified on a location map as an area of reported 

release (DOE 1988). 

I .  
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3.49 OPWL P-49 

Location. Line P-49 exists aboveground between Ponds 207-C and 207-A @rawing 19379-4; 

EG&G 1990; DOE 1988) (Plate4). 

Status. The date of installation of P-49 is unknown. The line is identified as "to be abandoned" 

(DOE 1985). It is unclear if a portion of P-49 was removed for construction of Building 788A 

(EG&G 1990). This line will be addressed as part of the OU4, Solar Ponds, site 

characterization and remediation activities. 

Physical Descrktion. P-49 consists of an 8-inch cast-iron pipe that can presumably be pumped 

in either direction, based on the presence of wire screens located on both ends of the pipe 

(Wright Water Engineers 1994). The total length has been reported as 85 feet (DOE 1985), with 

an outside length of approximately 60 feet (EG&G 1990) and 85 feet (DOE 1988). P-49 does 

not connect to any other pipelines (EG&G 1990; DOE 1988). 

Wastes Transferred. P-49 transferred process waste between Ponds 207-C and 207-A (EG&G 

1990; DOE 1988). The most probable source of the waste contained in the ponds is from 

Building 774 (EG&G 1990; DOE 1988). This waste includes the following: 

e Acids: HNO,, H2S04, and HF; 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Hg, Ni, Cr, Ta, and Fe; and 

e Bases: NaOH and KOH; 

e 

e 

e 

I Others: Chlorides and various oils and grease. 

Historical Releases. It is not known whether any releases have occurred along P-49. a 
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3.50 OPWL P-50 

Location. P-50 is an aboveground process waste line that runs east-west between the northern 

portion of Ponds 207-A and 207-B (Drawing 6393-207B; EG&G 1990; DOE 1988) (Plate 4). 

P-50 is a pumped line that can pump in either direction. This assumption is based on the fact 

that notes on the drawing indicate that the pump location can be changed. 

Status. The date of installation is unknown, and the pump has been reported to be abandoned 

when the system is upgraded to an inspectable system in the future (DOE 1985). This will be 

addressed as part of OU4, the Solar Ponds site characterization and remediation activities. 

Phvsical Description. P-50 consists of 8-inch-diameter cast-iron pipe (Appendix D; EG&G 

1990; DOE 1988). Its total length has been reported as 105 feet (DOE 1985) and 85 feet 

(Appendix D), with an outside length of approximately 55 feet (EG&G 1990). Line P-50 does 

not connect to any other process waste lines in the area (EG&G 1990; DOE 1988). 

Wastes Transferred. P-50 transferred process waste between Ponds 207-A and 207-B. The 

most likely source of waste for Line P-50 was Building 774 (EG&G 1990; DOE 1988). This 

waste includes the  following: 

a Acids: HNO,, H2S04, and HF; 
a Bases: NaOH and KOH; 

a Solvents: Small amounts of various solvents; 
a 

a 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Hg, Ni, Cr, Ta, and Fe; and 
a Others: Chlorides, various oils and grease. 

Historical Releases. No releases are known to have occurred along P-50 (DOE 1985). 
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3.51 OPWL P-51 

Location. Line P-51 is located beneath the western end of Building 778 (Plate 6). 

Status. P-51 was installed in 1957 (Appendix D) and abandoned in 1978 (Appendix D). It has 

been reported that the sections of P-51 above the floor slab were removed and the drains and 

wall penetrations plugged with expansive cement (Appendix D). The remaining under-slab 

pipeline was abandoned in place (Appendix D). 

Phvsical DescriDtion. P-51 consisted of 4-inch and 6-inch black-iron pipe (Appendix D). The 

total length has been reported as 170 feet (Appendix D) with an outside length of 0 feet (DOE 

1988). P-51 connects to T-18 in Building 778 (DOE 1988). 

Wastes Transferred. P-5 1 transferred Building 778 laundry waste (DOE 1988). Waste included 

laundry water with detergent, possibly containing Pu, Am, and U. 

Historical Releases. No historical releases from P-51 have been reported (Appendix D). 
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3.52 OPWL P-52 

Location. Line P-52 is located south of and beneath Building 443 (DOE 1988) (Plate 12). It 

is unclear why a process waste line would be located in Building 443, which is a steam plant. 

P-52 does not connect to the process waste transfer system (DOE 1988). 

Status. The pipeline is reported to have been plugged .and abandoned in place (Appendix D), 

decontaminated and abandoned in place, or removed after August 10, 1978 (Appendix D). 

Phvsical Description. P-52 consists of a 4-inch pipe (Appendix D). The total length has been 

reported as 280 feet (Appendix D), with an outside length of approximately 15 feet (Appendix 

D) and 42 feet (DOE 1988). 

Wastes Transferred. P-52 transferred waste from Building 443 to an unknown location (DOE 

1988). This waste included H,SO, and NaOH only. 

Historical Releases. No historical releases from P-52 have been reported (Appendix D). 
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3.53 OPWL P-53 

Location. Line P-53 is located between Buildings 881 and 887 (Plate 15). There is 

inconsistency between Drawing F-5 of the Work Plan and Drawing 25609-X08 concerning the 

precise location of line P-53. Drawing 25609-X08 (Rockwell 1976), drawn May 1976 and 

issued June 1976, indicates that P-53 enters the north end of Building 887 at a point 8.5 feet 

from the east end of the building. Drawing F-5 of the Work Plan shows P-8 entering at a point 

further west. 

Status. It has been reported that P-53 was installed in 1952 (Rockwell 1976) and abandoned 

under authorization No. 365556 in 1976 (Rockwell 1976). 

Phvsical Description. P-53 consists of a 2-inch stainless-steel pipe (Rockwell 1976; EG&G 

1990; DOE 1988). Its total length has been reported as 78 feet (Rockwell 1976) with an outside' 

length of approximately 65 feet (EG&G 1990). P-53 connects to T-24 and T-32 in Building 887 

(DOE 1988). 

Wastes Transferred. P-53 transferred waste from Building 881 (EG&G 1990; DOE 1988) and 

is labeled a nitrate drain. This waste included the following: 

0 

0 Bases: NaOH and KOH; 
0 

0 

0 

Acids: HNO,, H3P04, HF, and H,SO,; 

Solvents: CCl,, TCA, TCE, and freon; 

Radioactive Materials: U, Pu, Am (no tritium), and possibly Np-237; 

Metals: Hg, Cr, Ni, Mo, Mn, and Fe; 
0 Others: Possible lubricating oil, grinding oil, very slight chance of PCBs. 
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Historical Releases. The entire pipeline has been identified on a location map as an area of 

reported release (DOE 1988). 
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3.54 OPWL P-54 

Location. Line P-54 is located south of (EG&G 1990; DOE 1988) and beneath (DOE 1988) 

Building 881 to Building 887 (Plate 15). The layout shown on Drawing F-5 of the Work Plan 

is consistent with the layout shown on Drawing 25609-XO8 (Rockwell 1976), drawn May 1976 

and issued June 1976 for Line P-54. P-54 exits the southwest comer of the tank vault (Building 

887) and tracks north to an elbow, turns west and tracks to an elbow, turns north and tracks to 

Building 881. 

Status. P-54 was installed in 1952 (Rockwell 1976). The southern portion of the pipeline, from 

N-35090, E-20707 to N-35138, E-20707, was abandoned and removed in 1976 according to 

authorization No. 365556 (Rockwell 1976). Also in 1976, the elbow at location N-35138, E- 

20692 was removed, and a diagonal pipeline from N-35138, E-20697 to N-35142, E-20692, was 

installed according to authorization No. 365556 (Rockwell 1976). The realignment of P-54 is 

double contained and is associated with the new transfer system according to authorization No. 

365556 (Rockwell 1976). 

Phvsical Descrbtion. The original P-54 pipeline consisted of 3-inch stainless-steel pipe 

(Rockwell 1976; EG&G 1990; DOE 1988). In 1976, the pipeline was double contained 

according to authorization No. 365556 (Rockwell 1976) by inserting a 2-1/2-inch flexible PVC 

tubing into the existing 3-inch stainless- steel pipe. According to authorization No. 365556, the 

realignment of the elbow to a diagonal pipeline is a 4-inch stainless-steel pipe (Drawing 25609- 

13). Total length has been reported as 140 feet (Rockwell 1976) with an outside length of 

approximately 138 feet (EG&G 1990). P-54 connects to P-6 (3-inch steel pipe) at Building 881 

(DOE 1988) and to T-24 and T-32 in Building 887 (DOE 1988). P-54 has an assumed average 

depth of 10 feet (deeper closer to Building 881 and more shallow toward Building 887). 
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Wastes Transferred. P-54 receives waste from Building 881 (EG&G 1990). This waste stream 

included the following: 

e 

e Bases: NaOH and KOH; 
Acids: HN03, H3P04, HF, and H,SO,; 

e Solvents: CC14, TCA, TCE, and freon; 
e 

e 

e 

Radioactive Materials: U, Pu, Am (no tritium), and possibly Np-237; 

Metals: Hg, Cr, Ni, Mo, Mn, and Fe; and 

Others: Possibly lubricating oil, grinding oil, very slight chance of PCBs. 

Historical Releases. The entire pipeline has been identified on a location map as an area of 

reported release (DOE 1988). According to Maness (1971a), ILDS tested a 3-inch stainless-steel 

pipe that originated from Building 887 northward 100 feet to Building 881. During testing, 

apparently there was no leak in the line between the pumping station in Building 887 and the 

Building 883 valve pit (Maness 1971j). 

0 
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3.55 OPWL P-55 

Location. P-55 is located between Buildings 881 and 887 (EG&G 1990; DOE 1988) (Plate 15). 

P-55 originates in Building 881 and exits the south side tracking south to an elbow, turns west, 

and terminates at Building 887. The average depth for this line is 4 feet and it is gravity flow. 

Status. P-55 was installed in 1952 (Rockwell 1976) and was abandoned in 1976 (Drawing 

25609-XO8). 

Phvsical Description. P-55 consists of a 4-inch stainless-steel pipe (Rockwell 1976; DOE 1988). 

Total length has been reported as 158 feet (Rockwell 1976) with an outside length of 75 feet 

(EG&G 1990). P-55 connects to T-24 and T-32 in Building 887 (EG&G 1990; DOE 1988). 

Wastes Transferred. P-55 transferred laundry waste from Building 881. The waste stream 

included the following: 

e Acids: HNO,, H,PO,, HF, and H,SO,; 
e Bases: NaOH and KOH; 

e Solvents: CCl,, TCA, TCE, and freon; 

Radioactive Materials: U, Pu, Am (no tritii e m) 9 

e Metals: Hg, Cr, Ni, Mo, Mn, and Fe; and. 

d possibly Np-237; 

Others: Possibly lubricating oil, grinding oil, very slight chance of PCBs. 

Historical Releases. There are no reports of historical releases from P-55. 
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3.56 OPWL P-56 

Location. Line P-56 is made up of five pipes, all of which are located in the tunnel between 

Buildings 771 and 774 south of 771C (Plate 3). The tunnel was constructed in 1952 and has an 

interior area of less than 2 feet square. It is constructed of 8-inch-thick concrete slabs. 

Status. The P-56 pipelines were installed in 1983 (Drawing 1-8255-71) and were abandoned in 

1990 (EG&G 1994~). P-56 may become part of the new transfer system,(EG&G 1994~). 

Building 774 is proposing to bring P-56 back on line for Phase I1 activities (EG&G 1994~). 

Activities at the tunnel will be guided by OU8 activities. 

Phvsical Description. P-56 consists of three 1-inch PVC pipes and two 2-inch plastic hose 

pipes. Total length has been reported as 167 feet (DOE 1986) each, with an outside length of 

170 feet (DOE 1988). P-56 connects to P-22 (6-inch cast iron) at Buildings 771 and 774 (DOE 

1988). P-56 transferred waste between Buildings 771 and 774 (EG&G 1990; DOE 1988). This 

waste stream included the following: 

0 Acids: HN03, HCl, H2S04, H,P04, HF, and C2H402; 

0 Bases: NH40H, NaOH, KOH, MgOH, and CaOH; 

Solvents: Cyclohexane, chloroform, xylene, tri-noctyl phosphine-oxide, PCE, TCA, and 

TCE; 

0 Radioactive Materials: Various isotopes of Pu, Am, U, and possibly tritium; 

0 Metals: Pb, Hg, Ni, Cr, Ti, Ce, Ta, Cu, and Fe; and 
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Others: Chlorides, No. 2 and No. 6 fuel oil, lubricating oil, slight possibility of PCBs. 

Photo laboratory wastes included sodium sulfide, potassium sulfide, sodium sulfate, 

sodium acetate, ammonium thiocyanate, alum, and Photo-Flo". 

Historical Releases. Reports indicate no historical releases from P-56 (DOE 1986) or that the 

pipe tunnel has been contaminated (Appendix D). In addition EG&G (1994~) reports that many 

releases have resulted in a highly contaminated tunnel. 
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3.57 OPWL P-57 

The existence of Line P-57 is highly questionable. No information has been located to ierif! 

that this line or any process waste line exists south of Building 122 or west of Building 123. 

Interviewees have stated that process waste was physically moved by drums and dumpsters to 

treatment facilities rather than moved by process waste lines. 
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3.58 OPWL P-58 

Location. Line P-58 is located south and east of Building 703 (Drawing 14267-9) (Plate 3). 

P-58 originated at the intersection with P-20 and P-21 located at the valve vault southwest of 

Building 703 (N-37728, E-20990). The pipeline tracked east to an elbow southeast of Building 

703 (N-337728, E-21043)) turned north and tracked to another elbow located west of the large 

valve vault north of storage tank T-29 (N-37796, E-21043), turned east and terminated at the 

large valve vault north of storage tank T-29 (N-37796, E-21074). P-58 was not identified as an 

OPWL in the OU9 Work Plan (DOE 1992). 

Status. P-58 was installed in 1952 and abandoned in 1969 when Building 703 was constructed 

(Drawing 14267-9). It is unclear if the piping was removed or abandoned in place. 

Phvsical DescriDtion. P-58 consisted of a 3-inch black-iron pipe with a total length of 90 feet 

(Drawing 14267-9). P-58 connected to P-20 (3-inch stainless-steel pipe) at the valve vault 

located southwest of Building 703, to P-21 (3-inch stainless-steel pipe) at the valve vault located 

southwest of Building 703; to P-29 (4-inch cast-iron pipe), P-35 (3-inch steel pipe), and P-44 

(3-inch steel pipe), all at the large valve vault located north of storage tank T-29. 

Wastes Transferred. P-58 transferred process waste from buildings located within areas 100, 

800, 500, and 400. The waste stream included the following: 

e Acids: HN03, HF, H2S04, HCI, C2H4O2, HCIO,, H3P04, H,CrO,, oxalic, and cyanic; 

e Bases: NH,OH, NaOH, KOH, NH,OH, and CaOH; 
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Solvents; Acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, ether, TCA, 

TCE, PCE, freon, CCl,, chloroform, chloroethane, and paint solvents (trade names 

PASO, PESO); 

Radioactive Materials: Various isotopes of Pu, Am, U, Cm, and possibly Np-237; 

Metals; Ag, Au, Cr, Ta, Ni, Cd, Pt, Pb, Ti, Zn, Cu, Ca, Sn, W, Fe, Hg, Mo, Mn, Li, 

and Be (trace amounts); and 

Others: Ammonium thiocyanate, ethylene glycol, possibly PCBs, fluoride, chloride, 

lubricating oil, cutting oil, lathe coolant (oil and CCl,), hydraulic oil, Oakite (cleaning 

solution). 

Site Walk Information. Two valve vaults that are associated with P-58 were investigated in 

March 1994. The large valve vault located north of T-29 is approximately 10 feet by 20 feet 

with a depth of approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from north to south, 

and three pipes (P-35, P-46, and P-58) run from east to west. The depth to the pipes is 

approximately 5 feet with approximately 1 foot of water in the bottom of the vault. The other 

valve vault located south west of Building 703 contained a 10-inch vitrified-clay pipe (P-20 and 

P-21) that exited the north and the south sides. The east and west walls of the valve vault were 

not visible at the time of inspection. All piping in the vault was cut at the wall and removed. 

The depth of the vault is approximately 10 feet, and the depth to the water in the vault is 

approximately 4 feet. 

Historical Releases. It is not known if any releases have occurred along P-58. 
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3.59 OPWL P-59 

Location. P-59 is located east of Building 703 (Drawing 14267-9) (Plate 3). P-59 originated 

at the large valve vault located north of storage tank T-29 (N-37796, E-21043). The pipeline 

tracked west to an elbow (37795, E-21073), turned south, and terminated at the intersection with 

P-37 (N-37718, E-21043). P-59 was not identified as an OPWL in the OU9 Phase Z RFZ/RZ 

Work Plan (DOE 1992). 

Status. P-59 was installed in 1952 and abandoned in 1969 when Building 703 was constructed 

(Drawing 14267-9). P-44 replaced P-59. It is not clear whether the line was removed or 

abandoned in place. 

Phvsical Description. According to Drawing 14267-9, P-59 consisted of. 3-inch black-iron pipe 

with a total length of 70 feet. Line P-59 connected to P-37 (3-inch stainless-steel/PVC/vitrified- 

clay pipe) (N-37718, E-21043), P-25 (3-inch black-iron pipe), P-29 (4 inch cast iron pipe), and 

P-46 (3-inch steel pipe). 

Wastes Transferred. P-59 transferred process waste from Building 774. This waste stream 

included the following: 

0 

0 Bases: NaOH and KOH; 
Acids: HN03, H,SO,, and HF; 

0 Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Fe, Cr, Hg, Ni, and Ta; and 

Others: Chlorides, small amounts of various oils and grease. 

0 

0 

0 
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Site Walk Information. Two valve vaults that are associated with P-59 were investigated in 

March 1994. The large valve vault located north of T-29 is approximately 10 feet by 20 feet 

with a depth of approximately 7 feet. Two pipes (P-27/P-28 and P-29) run from north to south, 

and two pipes (P-35, P-46, and P-58) run from east to west. The depth to the pipes is 

approximately 5 feet with approximately 1 foot of water in the bottom of the vault. The other 

valve vault located southwest of Building 703 contained a 10-inch vitrified-clay pipe (P-20 and 

P-21) that exited the north and the south sides. The east and west walls of the valve vault were 

not visible at the time of inspection. All piping in the vault was cut at the wall and removed. 

The depth of the vault is approximately IO feet, and the depth to the water in the vault is 

approximately 4 feet. 

Historical Releases. It is not known if any releases have occurred along P-58. 
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3.60 OPWL P-60 

Location. Line P-60 is located northeast of storage tank T-29 (Drawing 14267-9) (Plate 3). The 

original P-60 alignment originated at the small valve vault located north of storage tank T-29 and 

tracked east to an elbow, turned southeast and tracked to an elbow, turned east and terminated 

at Solar Pond 207-C. Because Solar Pond 207-C was not installed until 1970, line P-60 most 

likely carried process waste to Solar Pond 2, which was present at the time, and was located 

approximately coincident with the west half of current Solar Pond 207-C. P-60 was not 

identified as an OPWL in the OU9 Phase I RFURI Work Plan (DOE 1992). 

Status. P-60 was installed in 1952 and removed in 1970 when Solar Pond 207-C was 

constructed. e 
Phvsical Description. P-60 consisted of a 4-inch black-iron or vitrified-clay pipe, with a total 

length of 180 feet (Drawing 14267-9). P-60 connected to P-29 (4-inch cast-iron pipe) at the 

valve vault located north of T-29. 

Wastes Transferred. P-60 transferred treated waste from Building 774. This waste included the 

following: 

0 Acids: HN03, H2S04, and HF; 
0 Bases: NaOH and KOH; 

0 

0 

0 

0 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Fe, Cr, Hg, Ni, and Ta; and 

Others: Chlorides and small amounts of various oils and grease. 
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Site Walk Information. One valve vault associated with P-60 was investigated in March 1994. 

The smaller valve vault north of T-29 is approximately 3 feet by 3 feet with a depth of 

approximately 8 feet. Two pipes (P-27/P-28 and P-29) visibly run north to south. One of the 

pipes connects to a pipe running up the side of T-29, and the other pipe branches into two 

pipelines. One of the branched pipelines exits the valve vault to the east, and the other is cut 

and blanked. The depths of the pipes are approximately 5 feet with approximately 4 feet of 

water in the vault. 

Historical Releases. It is not known whether any releases have occurred along P-60. 
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3.61 OPWL P-61 

Location. Line P-61 is located northwest of storage tank T-29 (Drawing 14267-9) (Plate 3). 

P-61 originated at the small valve vault located north of storage tank T-29 and tracked east 

terminating at the manhole located northeast of T-29. P-61 was not identified as an OPWL in 

the OU9 Phase I RFI/RI Work Plan (DOE 1992). 

Status. P-61 was installed in 1952 and abandoned in 1982. 

Phvsical DescriDtion. P-61 consists of a 4-inch vitrified-clay pipe, with a total length of 70 feet 

(Drawing 14267-9). P-61 connects to P-29 (4-inch cast-iron pipe) at the valve vault located 

north of T-29 and P-38 (10-inch PVC and vitrified clay) at the manhole located northeast of T- 

29. 

Wastes Transferred. P-61 transferred treated waste from Building 774. This waste included the 

following: 

0 

0 Bases: NaOH and KOH; 
0 

0 

0 

0 

Acids: HN03, H,S04, and HF; 

Solvents: Small amounts of various solvents; 

Radioactive Materials: Various isotopes of Pu, Am, and U; 

Metals: Fe, Cr, Hg, Ni, and Ta; and 

Others: Chlorides and small amounts of various oils and grease. 

Site Walk Information. One valve vault associated with P-60 was investigated in March 1994. 

The smaller valve vault north of T-29 is approximately 3 feet by 3 feet with a depth of 

approximately 8 feet. Two pipes (P-27/P-28 and P-29) visibly run north to south. One of the 
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& 

pipes connects to a pipe running up the side of T-29, and the other pipe branches into two 

pipelines. One of the branched pipelines exits the valve vault to the east, and the other is cut 

and blanked, The depths of the pipes are approximately 5 feet with approximately 4 feet of 

water in the vault. 

Historical Releases. 

It is not known whether any releases have occurred along P-61. 
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3.62 OPWL P-62 

Location. P-62 is located between Buildings 559 and Building 561, and also between Buildings 

561 and 528 (Plate 5). P-62 originates in Building 559 and exits the Building on the south side 

and tracks south inside a utility tunnel to Building 561. The pipeline is routed inside Building 

561 and exits on the east side and terminates at Building 528 (Drawing 25609-1). P-62 was not 

identified as an OPWL in the OU9 Phase I RFURI Work Plan (DOE 1992). 

Status. P-62 was installed in 1976 and abandoned in 1990. According to Bob Dikeman of 

Building 559, Building 559 is proposing to bring P-62 back on line for Phase I1 activities 

(Dikeman 1994). 

Phvsical Description. P-62 consists of two pipelines: one 2.5-inch-diameter pipe and one 1.5- 

inch-diameter pipe. From Building 559 to Building 561 in the utility tunnel, the piping is PVC. 

From Building 561 east to Building 528, the piping is stainless steel. The total length is 42 feet 

(Drawing 25609-1). P-62 connects to Building 559 and T-7. 

Wastes Transferred. P-62 transferred the following process waste from Building 559: 

e Acids: HNO,, HCl, H,SO,, HF, and H,Cr04; 
e Bases: NH,OH, NaOH, and KOH; 

Radioactive Materials: Primarily Pu, with lesser amounts of Am and U; 

e Solvents: Acetone, CCl,, chloroform, 1, 1 , 1 TCA, TCE, and freon; 
e 

e Metals: Numerous metals used in preparation of standards, primarily Cu and Cr; and 

Others: Very slight chance of PCBs, pesticides, or herbicides. 
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Historical Releases. No known releases have occurred along P-62. However, Building 559 has 

been identified on a location map as an area of release (DOE 1988). 
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3.63 OPWL P-63 

Location. P-63 is located west of Building 886 (Plate 14). P-63 originates inside Building 886 

and exists at two locations. One pipeline exits the west side of Building 886 in the southern 

portion and tracks west to an elbow, turns north and tracks to a pipeline T, turns west and 

terminates at Building 828. The other pipeline exits the west side of Building 886 around the 

midpoint and tracks west to an elbow, turns south and tracks until it intersects the other pipeline 

at the pipeline T. P-63 was not identified as an OPWL in the OU9 Phase I RFI/RI Work Plan 

(DOE 1992). 

Status. P-63 was installed in 1963. The northern portion of P-63 north of the pipeline T was 

abandoned in 1977. The date of P-63 abandonment is not known. 

Phvsical Description. P-63 consisted of 2-inch and 3-inch steel pipe. Total length has been 

reported at 100 feet. P-63 connects to T-22 inside Building 828. 

Wastes Transferred. P-63 transferred wastes from Rooms 101 and 103 in Building 886. The 

waste stream included the following: 

e Radioactive Materials: U-235 and Pu; and 

e Others: Possibly nitrates. 

Historical Releases. There are no reports of historical releases from P-63. 
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3.64 OPWL P-64 

Location. Line P-64 is located west of Building 886 (Plate 14). P-64 originates at both 

Buildings 828 and 886. P-64 is considered a process transfer line for Rooms 101 and 103 in 

Building 886. Process liquid is transferred to and from Building 886. The pipeline exits the 

west side of Building 886 at two locations. One location is from the southern portion and tracks 

west to an elbow, turns north and tracks to a pipeline T, turns west and terminates at Building 

828. The other location is from the midpoint of Building 886 and tracks west to intersect the 

other pipeline at the T. P-64 was not identified as an OPWL in the OU9 Phase I RFZ/RZ Work 

PZun (DOE 1992). 

Status. P-64 was installed in 1963, and the date of abandonment is not known. 

Phvsical Description. P-64 consists of four 1-inch stainless-steel pipes inside an 8-inch Schedule 

40 steel pipe and two 1-inch stainless-steel pipes inside a 6-inch Schedule 40 steel pipe. The 

total length has been reported as 65 feet. P-64 connects to T-21 inside Building 828. 

Wastes Transferred. P-64 did not transfer process waste; it transferred process liquids for the 

laboratory. This process liquid consisted of Radioactive Material (U-235 and Pu). 

Historical Releases. There are no reports of historical releases from P-64. 
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3.65 OPWL P-65 

Location. Line P-65 is located northwest of Building 828 (Plate 14). P-65 originates inside the 

Building 828 tank vault and exits the north side tracking to an elbow, turns northwest and 

terminates at a sanitary sewer lift station located east of Building 865. P-65 was not identified 

as an OPWL in the OU9 Phase I RFI/RI Work Plan (DOE 1992). 

Status. P-65 was installed in 1963 and abandoned in 1966. 

Phvsical Description. P-65 consists of a 2-inch ductile-iron pipe. Total length has been reported 

as 80 feet. P-65 connects to T-22 inside the Building 828 tank vault. 

Wastes Transferred. P-65 transferred wastes from Rooms 101 and 103 in Building 886. The 

waste stream included the following: 

0 Radioactive Materials: U-235 and Pu; and 
0 Others: Possible nitrates. 

Historical Releases. There are no reports of historical releases from P-65. 
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3.66 OPWL P-66 

Location. P-66 is located west of Building 886 (Plate 14). P-66 originates in Building 886 and 

exits the west side about the midpoint of the  building. The pipeline tracks west to an elbow, 

turns south and terminates at Building 828. P-66 was not identified as an OPWL in the OU9 

Phase I RFURI Work Plan (DOE 1992). 

Status. P-66 was installed in 1977. The date of abandonment is not known. 

Phvsical DescriDtion. P-66 consists of 2-inch stainless-steel pipe inside a 4-inch steel pipe. 

Total length has been reported as 50 feet. P-66 connects to T-22 inside the Building 828 tank 

vault. 

Wastes Transferred. P-66 transferred waste from Room 103 in Building 886. The waste stream 

included the following: 

a Radioactive Materials: U-235 and Pu; and 

0 Other: Possible nitrates. 

Historical Releases. There are no reports of historical releases from P-66. 
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4.0 ORIGINAL PROCESS WASTE LINES FIELD INVESTIGATION 

This section provides the rationale and approach for the proposed field sampling effort at 

OU9 OPWL. The objective of the OU9 field sampling effort is to generate sufficient and 

adequate data to satisfy the Phase I RFI/RI objectives described in Section 4.0 of the OU9 

RFI/RI Work Plan (DOE 1992a). 

The purpose of the OPWL field investigation is to characterize the contaminant sources and 

surrounding environment within OU9. Therefore, the scope of the’ field investigation effort 

will include compiling a comprehensive inventory of the OPWL system and characterizing 

the nature and extent of contamination in soils and groundwater at OU9. In addition, the 

field investigation will confirm the location and current status of the pipelines associated with 

the OPWL. 

Under this technical memorandum, the OU9 OPWL field investigation has been divided into 

a series of decision-making steps that will allow the field team to select an investigative 

approach or approaches that best fit the site-specific conditions at each pipeline yet still 

maintain the data quality objectives (DQOs) specified in the OU9 RFZ/RI Work Plan (DOE 

1992a). The necessary decision-making steps are listed below and further defined in Section 

4.3,  Field Investigation Decision Guidelines. 

Pipeline Location Verification; 

Pipeline Investigation Deferral; 

Pipeline Removal from OU9; 

Pipeline Field Sampling; 

Pipeline Integrity Evaluation; 

Pipeline Applicability to OPWL Field Investigations; 
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Early Action Evaluation; and 

Stage 1 Investigation Completion. 

Figure 4-1 illustrates the eight decision-making steps and lists the primary components 

involved with each step of the investigation. As Figure 4-1 illustrates, the ultimate goal of 

the OPWL investigation is to gather sufficient information about each OU9 pipeline so that 

a decision can be made regarding the means by which the pipeline can be investigated. 

However, in those cases where the pipeline cannot be investigated at this time (i.e., the 

pipeline is currently in use in some other capacity at RFETS) or the pipeline cannot be 

accessed (e.g. , obstructed by a building), the characterization effort for that particular 

pipeline(s) will be deferred until the investigation can be completed and will be reported in 

a separate technical memorandum. 

4.1 SAMPLING APPROACH 

As described in the OU9 RFI/RI Work Plan (DOE 1992a), the OU9 field investigation was 

to be conducted in a series of three stages; the scope of each successive stage was 

determined from the results of the prior stage(s). Stage 1 sampling activities were designed 

to detect points of contamination in OU9 vadose-zone soils and to provide an assessment of 

the nature of contamination at these locations. Stage 2 sampling activities were designed to 

provide an assessment of the extent of contamination. Stage 3 activities were designed to 

further characterize the horizontal and lateral extent of contamination surrounding the 

pipelines. However, in an effort to streamline the OPWL investigation, the sampling 

approach proposed in this technical memorandum incorporates and, in some cases, expands 

the scope and sampling approach for Stage 1 ,  2, and 3 activities proposed in the OU9 RF//Rl 

Work PZan (DOE 1992a). The scope of the OU9 field investigation has been expanded to 

facilitate the collection of data required for remedial decisions such as early action, removal, 

or no further action. In the event that characterization activities identify potential threats to 

public health and the environment and they can be implemented within six months, a 

' 

a 
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Proposed Action 'Memorandum (PAM) may be considered. To accomplish this objective, 

the scope of this technical memorandum now accommodates RFI/RI Stage 1 field activities 

as well as Stage 2 and Stage 3 investigations. 

In addition, the methods by which the steps of the technical memorandum investigation will 

be conducted have also been modified to allow for an expanded selection of contingency 

actions (i.e., investigative methods) to address potential problems associated with diverse 

field conditions, worker protection, and environmental safety. These contingency actions 

and supporting rationale are described in more detail in the following text. 

As described in the OU9 RFI/RI Work Plan (DOE 1992a), the Stage 1 field activities were 

proposed to be conducted using a series of test pits. These test pits were to be used to verify 

pipeline locations, collect soil samples, and collect residue samples from the pipelines. 

However, several concerns for using test pits as the only method of investigation have been 

identified. Some of those concerns are the validity of the presumption that the pipelines 

leaked in only specific locations (e.g., structural features) , worker safety considerations 

within open test pits, and limited data obtained regarding the extent of contamination (if 

any). In addition to these concerns, the following safety and logistical factors were 

considered : 

Test pits may be deeper than 15 feet for some pipelines, which would require workers 

to enter them and hand dig above the pipe. Test pits deeper than 4 feet fall under 

Occupational Safety and Health Administration (OSHA) requirements for shoring and 

confined-space entry. 

The Plan for the Prevention of Contaminant Dispersion (DOE 1992c) requires use of 

engineering controls (such as housing over the test pit) to mitigate dust dispersion at all 

excavations. These measures are required to protect workers at the site and the 

members of the RFETS public. 
a 
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Some test pit locations would not be accessible for investigation because of proximity 

to security fences, building foundations, utilities, etc. Roads in the Protected Area that 

must be kept accessible to security personnel must not be blocked by these activities. 

Relatively large quantities of soils will be excavated from the test pits and must be 

temporarily placed on plastic before backfilling the test pit. This would result in 

significant amounts of investigation-derived material that would require temporary 

management and backfilling. 

Based on the considerations listed above, the OPWL sampling approach has been expanded 

to include contingency actions that allow the field team to adjust the sampling approach to 

address adverse field conditions and site logistical barriers that may be encountered if test 

pits are used exclusively. By incorporating additional investigative tools into the OPWL 

field investigation, a more comprehensive database may be obtained in less time and with 

less health risk and manpower effort than obtained with test pits alone. As such, an 

observational approach is proposed for the OU9 field investigation that incorporates a variety 

of locating and sampling methods as contingency measures to adequately address site 

conditions that are not conducive to the use of test pits. It should be noted, however, that 

test pits will still be considered as a viable locating/sampling option where field conditions 

are amenable. The use of the observational approach and the flexibility it provides through 

the use of other investigative techniques have been integrated to meet the DQOs presented 

in the OU9 RFURZ Work Plan (DOE 1992a). These DQOs were also presented in Technical 

Memorandum No. I ,  Volume I - Tanks, Appendix B (DOE 1994a). 

m 

The appropriate investigative method(s) will be selected in the field using specific approved 

criteria and will be based on site conditions, safety considerations, and specific RFETS 

requirements (e.g., plant security). Although the specific pipeline locating and sampling 

methods discussed in the OU9 RFZ/RI Work Plan (DOE 1992a) are still included in  the 

proposed observational approach for the OPWL investigation, additional proven and reliable 
a 
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techniques are added to a list of choices that the OU9 Manager may select from when 

assessing the most appropriate method(s) based on site conditions. Therefore, the sample 

areas formerly referred to in the OU9 RFZ/RZ Work Plan (DOE 1992a) as "test pits" will 

now be referred to as "test areas." To facilitate a consistent field effort using this proposed 

observational approach, decision trees have been prepared to guide the field team regarding 

the criteria to be assessed when selecting the most appropriate pipeline locating or sampling 

method@). These decision trees are described in Section 4.3. 

4.2 PIPELINE TEST AREAS 

The objective of the use of test areas is to have them serve as a focal point of the OPWL 

field investigation to characterize potential pipeline contamination of surrounding soils and 

groundwater. As discussed in the pipeline release conceptual model (Section 2.5.2.1 of the 

OU9 RFZ/RZ Work PZan [DOE 1992a]), pipeline releases are most likely to occur at structural 

features in the pipeline. Therefore, structural features will be identified as primary test area 

locations. Examples of the pipeline structural features include the following: 

valves, cleanouts, manholes, and other pipeline openings; 

elbows, tees, and reducers; 

transitions in pipeline materials. 

pipe and tank connections; and 

In addition to the criteria listed above, the OU9 RFZ/RZ Work Plan (DOE 1992a) specifies 

that known or suspected release locations identified during the data compilation activities 

(Section 3.0) will also be targeted as test areas. Furthermore, any "hot spots" identified 

after completion of the integrated OU surface radiation surveys will be targeted as test areas 

during the OPWL investigation. The evaluation concerning the addition of test areas in "hot 

spot" areas designated by the surface radiation survey results is discussed in Section 4.2. 
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In accordance with the pipeline conceptual release model described in the OU9 RFZ/RZ Work 

Plan (DOE 1992a), spacing between test areas proposed for the OPWL is not to exceed 200 

feet. Test area spacing will be reduced to a maximum of 100 feet under the following 

conditions: (1) historical information indicates that a release occurred along a particular 

section of pipeline, but the exact location of the release cannot be determined from the 

available data; (2) poor pipeline integrity has been observed during test pit sampling 

activities; (3) poor pipeline integrity has been observed during a pipeline video inspection; 

(4) pipeline pressure testing results indicate pipeline leakage; or (5) pipelines have been 

removed. 

Based on the criteria listed above, 163 individual test areas have been tentatively identified 

for the OPWL investigation. Table 4-1 lists the test-area designation, its associated 

pipeline(s), and coordinates. Because many of the 163 individual test areas serve as test 

areas for other pipelines, the total number of test-area designations for all locations on all 

pipelines is 309 (Table 4-1). In addition, the total number of test areas may change 

depending on pipeline conditions encountered during the field investigation. The locations 

of the test areas identified in Table 4-1 have been plotted on utility maps provided by the 

RFETS Utilities Department and are presented on Plates 1 through 15. These plates are 

contained in Volume 11-B, separate from the text and appendices, Volume 11-A. 

OPWL field investigation sampling goals for each test area include the following: 

confirmation of pipeline location and configuration; 

evaluation of pipeline integrity; 

sample collection of surface soil; 

sample collection of pipeline trench backfill; 

sample collection of native soils located beneath pipeline trench; 

sample collection of pipeline residue (if any); 

sample collection of groundwater near pipelines (where possible); and 

field measurements of internal pipeline surface radiological dose rate. 
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The sample collection goals listed above will be evaluated on a case-by-case basis for each 

test area. For example, collection of pipeline residue will be contingent on the line’s 

accessibility, the appropriate sample method selected for the test area (based on depth to 

pipeline, operational history, and pipeline composition), and groundwater conditions near the 

pipeline (Section 4.3.4.2). In addition, groundwater sample collection will occur only when 

groundwater is encountered during soil sampling activities. Pipeline integrity evaluation 

(e.g., pressure testing) may not always be possible because of a variety of reasons such as 

pipe configuration, accessibility, safety concerns, etc. Therefore, it is possible that not all 

of the sampling goals will be realized for every test area. 

Sample collection activities for test areas will also include collection of additional subsurface- 

soil and groundwater samples along the pipeline trench alignment using hydraulic sampling 

methods (e.g., Geoprobe@ and/or Hydropunch@) to determine the extent of contamination. 

These confirmational samples will be collected only if test areas (and/or borings from 

removed pipelines) are identified as contaminated by initial test area analytical results. The 

spread of contamination from pipeline releases is expected to be preferentially along the 

pipeline and/or downward into native soils underlying the bottom of the pipeline trench. 

Therefore, confirmational subsurface-soil and groundwater sampling will be performed along 

pipeline alignments and will sample both trench fill material and native soil underlying the 

trench. Where a contaminated test area occurs between two clean test areas, borings will 

be installed at 20-foot intervals along the pipeline alignment in both directions from the 

contaminated test area boundary. Where two or more consecutive contaminated test areas 

occur, borings will be installed at 20-foot intervals along the alignment between the test pits, 

and 20-foot intervals along the alignment outside of the contaminated test area locations. 

Where access is restricted, borings will be installed as closely as possible to this nominal 

pattern. If contamination is detected 20 feet from the contaminated test area, samples from 

additional 20-foot intervals will be collected until no contamination is detected. Figure 4-5 
illustrates the confirmation sampling approach. 

0 

wp\flots\ou9\~echmem\pipeline\sectd November 2. 1994 Draft Final 



Rocky Flats Environmental Technology Site Manual: RFP/ER-TM 1-93-OU9.2 
Operable Unit 9 Sect ion : 4.0 REV. 0 
Technical Memorandum No. 1 Page: 8 of 55 
Volume IIA - Pipelines Organization: Environmental Management 

The objective of this confirmational sampling effort is to further ascertain the potential 

contamination of soils and groundwater from the pipelines in areas other than those targeted 

by test areas. Such data will further enhance the database obtained during the initial field 

investigations of potentially contaminated areas at OU9 so that remedial decisions such as 

early action or no further action may be made at the end of the combined RFI/RI Stage 

l/Stage 2 field activities. Data quality of all test-area sampling will be sufficient for the 

WETS preliminary remediation goals (PRGs) to be used for these remedial decisions. The 

objectives and approach of this confirmation sampling effort are described in Section 4.3.5. 

Sampling methodology and sample collection activities (including sample depths and 

locations) for both test-area sampling and the confirmation sampling activities described 

above are discussed in detail in Section 5.0. 

As described in Section 2.3, a series of .surface radiation surveys have been conducted 

throughout the I A  (including OU9) in an effort to delineate potential radiation "hot spots" 

in the soils at WETS. The HPGe survey results tabulated in Appendix C have been 

illustrated in color on Plate 16. (Plates are bound separately from this report.) As described 

in the OU9 RWRI Work Plan (DOE 1992a), the surface radiation survey results may be 

used to identify additional test-area locations to be incorporated into the OPWL field 

investigation. However, because the surface' radiation survey measures radioactive isotopes 

within the first 12 to 18 inches of soil (depending on the moisture,content and density of the 

soil), the HPGe results would only effectively measure potential radiation leaks from that 

portion of the pipelines located within one to two feet of ground surface or where pipeline 

leaks may have surfaced. In addition, the HPGe results may be influenced by building 

"shine," where elevated radiation levels from a nearby building might influence HPGe 

readings. 

The review effort for identifying additional test areas based on the surface radiation survey 

results involved the comparison of the field data (compiled on Plate 16) with the proposed 

test-area locations (illustrated on Plates 2 through IS). Areas of elevated radiation readings 
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(illustrated on Plate 16) were compared to the test-area locations to ascertain whether any 

additional test areas within OU9 are warranted. The results of this evaluation indicate that 

those areas of elevated surface radiation readings (specific to OU9) have already been 

targeted with pipeline test areas, regardless of the pipeline depth below ground surface. As 

a result, no additional test areas for the surface radiation survey results obtained within the 

IA are proposed. 

Additional surface radiation surveys may be conducted during the OPWL field investigation 

in areas where pipelines surface and connect to surface vaults or other structures. These 

surveys may be conducted as part of RFETS Health and Safety Department’s 17-point survey 

that is required to be conducted before any intrusive activities are begun, or it may be 

conducted independently with NaI equipment. In the event that elevated radiation readings 

are observed during these surveys, an HPGe survey will be conducted to provide isotope 

delineation. Radiation survey techniques and approved operating procedures are discussed 

in Section 5.1.2. 

4.3 FIELD INVESTIGATION DECISION GUIDELINES 

As discussed in Section 4.0, the OU9 OPWL field investigation has been divided into a 

series of decision-making steps that will allow the field team to select an investigative 

approach that best fits the site-specific conditions for each pipeline. Figure 4-1 shows an 

overview of the proposed OPWL field investigation process consisting of seven decision- 

making steps involved with the OPWL investigation and lists the  primary components 

involved with each step. The decision tree illustrated in Figure 4-2 shows additional details 

of the investigation that demonstrate how these eight decision-making steps interrelate, lists 

the primary considerations to be addressed, and lists activities to be performed under each 

block. Figure 4-2 demonstrates the overall sampling approach for OU9 OPWL and will be 

referenced by the OU9 manager and the field team during the OPWL investigation. Table 

4-2 provides a brief narrative for each of the decision points listed in Figure 4-2. Each of 
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the seven decision-making steps and its respective activities illustrated in Figure 4-2 are 

discussed in detail in the following subsections. 

4.3.1 Pipeline Applicability to OPWL Field Investigations 

The objective of the OPWL field investigation applicability evaluation is to ascertain whether 

the pipeline in question can be dismissed from the initial investigation of OU9 or is out of 

scope from the investigation as described in the OU9 RFI/RI Work Plan (DOE 1992a). As 

illustrated in Figure 4-2 (decision boxes 1 .OO through 1.50), the following primary questions 

are to be considered under this initial OPWL applicability evaluation: 

Has the pipeline been incorporated into the new process waste transfer system as 

permitted RCRA units? 

Has the pipeline been converted to other active uses (e.g., used in connection with a fire 

plenum deluge system)? 

Do current site conditions prevent soil disturbance? 

Is the area under investigation considered part of another OU? 

Table 4-2 provides additional clarity regarding these questions. The inherent assumption of 

this evaluation is that those pipelines located beneath or within existing buildings cannot 

practically be investigated at this time because of the nature of RFETS and the potential for 

disruption of operations. Therefore, the investigations of those pipelines or portions of 

pipelines located beneath or within buildings are deferred until RFETS closure. 

If the pipeline in question fits into the categories designated by the first three bulleted 

questions, the investigation of the pipeline (or a portion of the pipeline) must be delayed until 
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either (I) the pipeline is no longer in use, (2) site conditions allow soil disturbance, or (3) 

the building(s) is deactivated. Under these circumstances, it is unclear whether the pipeline 

in question will remain in OU9 or will be transferred to a separate "pending" OU. 

If the pipeline or portion of pipeline in question is under investigation through a separate OU 

(e.g., OU4), the field investigation of that portion of the pipeline may be transferred into the 

other identified OU. Transfer would be based on similarity of historical use, potential for 

early action, or consistency of remedial action for the OU. Under this scenario, the pipeline 

or portion of pipeline to which these criteria apply will be removed from further 

investigation under OU9. 

4.3.2 Pipeline Location Verification 

Once the pipeline has been determined to be applicable to the OU9 field investigations, the 

data-compilation summaries provided in Section 3 .O and Appendix D should be referenced 

to determine whether the location, orientation, and configuration of the pipeline can be 

determined in the field. If, through the data compilation activities and site walks conducted 

at RFETS, the pipeline location can be identified through physical features such as manholes, 

valve vaults, etc., the investigation of that pipeline can proceed with the collection of 

environmental samples (Section 4.3.4). If questions remain concerning the exact location 

of the pipeline or if the pipeline has been removed, the field team will begin a series of 

evaluations designed to select the most appropriate locating method based on site.conditions. 

0 

These evaluations are summarized in Figure 4-3 and are described in Table 4-3. In general, 

the primary considerations involved with this pipeline location evaluation include the 

following: 

the type of pipeline material and the accessibility of the pipeline; 

site conditions; and 
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confirmation that the pipeline location needs to be verified in the field (e.g., insufficient 

surface features such as manholes or valve vaults exist to accurately locate the pipeline). 

The location evaluation presented in Figure 4-3 is designed in a fashion that allows the field 

team to select from a variety of proven and reliable pipeline locating methods. The most 

appropriate locating method is selected based on the construction material and accessibility 

of that pipeline. As illustrated in Figures 4-2 and 4-3, the field team may perform 

successive locating methods if prior methods do not succeed in locating the pipeline. As a 

last resort, exploratory pits or trenches may be used to locate the pipeline. However, 

excavation and soil disturbance criteria listed in Table 4-4 must be met for the area in 

question before excavation activities can take place. 

4.3.3 Pipeline Removal from OU9 

Pipelines or portions of pipelines may be subject to removal from OU9 if the pipeline was 

identified through verbal or written documentation but the past or present existence could not 

be confirmed through historical documents, drawings, or field verification and investigation 

techniques. Table 1-1 identifies four pipelines that may fall into this category: P-8, P-18, 

P-52, and P-57. 

After the pipeline location and configuration have been established in the field, the 

investigation for the pipeline can advance to sample collection activities described in Section 

4.3.4. After exhausting all means available, if the location of the OPWL or the former 

location of the pipeline cannot be verified in the field, the preliminary information regarding 

the existence of the pipeline in question will be reevaluated. If it is determined that 

information regarding the pipeline or portion of pipeline that cannot be located is erroneous, 

the OU9 manager will assess the need to pursue further investigations related to the pipeline 

in question or remove the pipeline from OU9 by completing a no-further-investigation report. 
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A summary of the OPWL field investigations will be provided in a technical memorandum 

at the completion of all proposed fieldwork (Section 4.4). 

4.3.4 Pipeline Field Sampling 

As described in Section 4.1, an observational approach will be used during the field 

investigations at OU9. This observational approach provides for a mechanism by which the 

field team may adjust the OPWL sampling approach to accommodate potential safety and 

logistical concerns related to the proposed test pits. Alternative sampling methods proposed 

within this observational approach include sample collection through advancement of 

boreholes, hydraulic sampling methods (e.g., Geoprobe@ and Hydropunch@), hand-held 

augers, and shovels. The observational approach allows the OU9 manager to select the most 

appropriate sample collection method based on site conditions that include the use of test pits 

(where applicable). The sample collection method evaluation is presented in Figure 4-4 and 

is described in Table 4-5. 

The sample collection evaluation presented in Figure 4-4 is divided into three categories: 

Collection of environmental samples; 

Collection of residue/wipe samples as well as internal surface dose rate measurements; 

and 

Pipeline integrity evaluation. 

The pipeline integrity evaluation is discussed in Section 4.3.5. The remainder of this section 

will summarize the activities involved with the first two categories listed above. 
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4.3.4.1 Collection of Environmental SamDles 

Environmental samples to be collected at each proposed test area include surface-soil 

samples, subsurface-soil samples (vadose zone only), and groundwater samples (when 

encountered). A surface-soil sample will be collected from the center of the test area that 

is designed to determine whether contamination was deposited from an incidental surface- 

water spill. The only logistical consideration involved with the collection of a surface-soil 

sample includes the removal of overlying pavement or other surface cover. 

Collection of subsurface samples requires consideration of even more factors related to site 

conditions. The first evaluation that must be performed when collecting subsurface-soil and 

groundwater samples is the determination of whether activities such as drilling, excavating, 

sampling, etc. can be conducted at the given area. Examples of the criteria that must be met 

for such activities include plant safety and security considerations that must be cleared with 

the appropriate RFETS agencies. Buried utilities located next to the proposed test areas can 

be identified by appropriate RFETS agencies. The utility drawings illustrated on Plates 1 

through 15 may be used to assist the utility clearance. However, field verification of 

identified utilities must still be performed by qualified RFETS personnel. A complete list of 

the criteria for this evaluation is provided in Table 4-4. 

In addition to the considerations listed in the previous paragraph, a soil disturbance permit 

must be obtained for the proposed test area. Guidelines and safety considerations for all 

excavation activities performed at RFETS and example forms necessary for soil disturbance 

permits are presented in the occupational safety procedure l-B37-HSP-12.08, Excavation and 

Trenching (EG&G 1993a). 

If a soil disturbance permit is not granted at the proposed test area, the field investigation 

will then focus on the next portion of this sampling effort: the collection of pipeline 

residue/wipe samples and internal dose rate measurements (Section 4.3.4.2). The collection 
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of environmental samples such as soil and groundwater must be deferred until the site 

becomes amenable to soil excavation activities (Le., building deactivation). A summary of 

the field data obtained during this investigation will be prepared in a technical memorandum 

upon completion of all OPWL field investigations. This technical memorandum is described 

in Section 4.4. 

After the proposed test area has been cleared for soil disturbance activities, the OU9 

Manager must evaluate the given site conditions to determine the most appropriate method 

of sample collection. Such considerations include depth of pipeline (if known), potential 

buried .utility interferences, and local water table elevations. Sample collection through 

excavation of test pits will be the first sampling approach considered for each test area 

(conditions permitting) as proposed in the OU9 RFI/RI Work PZan (DOE 1992a). In the 

event that safety concerns arise for the proposed test pit, or logistical concerns (e.g., plant 

security or fire personnel require the proposed investigative area to remain clear) or other 

concerns listed in Section 4.1 or Table 4-4 apply to the proposed test pit, then alternative 

sample collection activities will be considered by the OU9 Manager. The decision tree 

outlined in Figure 4-4 and Table 4-5 illustrates the decision management tools necessary for 

this type of evaluation. 

If a proposed test pit has been determined to be a potential safety concern or logistically 

impractical, the first preferred sampling approach alternative includes sample collection 

through advancement of boreholes and/or innovative hydraulic-sampling methods (e. g., 

Geoprobes@). When compared with test pits, the use of boreholes or hydraulic-sampling 

methods may be considered preferable because of the following considerations: 

minimize worker safety considerations; 

minimize handling of investigation-derived wastes; and 

more amenable to plant security and safety considerations. 
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If site conditions do not permit the use of test pits, boreholes, or hydraulic sampling 

methods, the preferred sample collection method involves using hand-held augers or shovels. 

This methodology is especially practical where buried utilities are of primary concern. 

Sample collection methods involved with each sampling approach related to test pit sampling 

are described in Sections 5.1.8 through 5.1.10. Target sample depths for these methods will 

be consistent among the proposed sampling methods and are described in detail in Section 

5.2. 

4.3.4.2 Collection of PiDeline Samples/Measurements 

After completion of sample collection activities, the OU9 RFI/RI Work Plan (DOE 1992a) 

specifies that, when possible, pipeline residue or wipe samples will be obtained. The 

collection of these samples will be dependent on the method used to collect the environmental 

samples. If the test pit method is used, the pipeline will be dismantled or cut open before 

collecting the residue or wipe sample. (Note: This sample collection activity will not be 

performed if groundwater is encountered within the test pit.) Manholes, valve vaults, 

cleanout ports, and other pipeline access ports are the preferred points of collection when 

other less intrusive sample collection activities are used to collect the environmental samples. 

In addition, inside radiological dose rate measurements will be obtained at the same access 

point by inserting a gamma radiation detector into the pipeline. These measurements will 

be useful in verifying process piping historical data and can be used as a basis for disposal 

criteria selection (DOE 1992a). 

4.3.4.3 Safetv Contingencv Actions 

As illustrated in Figure 4-4, contingency measures are built into the sample collection 

method evaluation to assist the OU9 manager in situations where either locating or sampling 

activities create unsafe conditions for onsite workers or the general RFETS public. These 
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measures are described in decision box series 4.50 through 4.55 of Figure 4-4 and are 

further described in Table 4-5. Additional contingency scenarios and corrective measures 

are provided in Table 4-6. 

4.3.5 Pipeline Integrity Evaluation 

The last data collection activity is the evaluation of the integrity of the pipelines. The 

pipeline integrity evaluation will be conducted through a series of tests including pressure 

testing, video inspections, visual inspections, and confirmation soil sampling (Section 4.3.5). 

The applicability of these tests to the OPWL field investigation is described in the following 

sections. 

The OU9 RFZ/RI Work Plan (DOE 1992a) originally designated the use of pressure testing 

and video inspections to assist in the evaluation of those sections of pipelines that were not 

inspected within the scope of the sampling activities conducted in the test areas. ' The 

pressure testing results were to be used in conjunction with historical data to determine 

whether a particular pipeline section (not inspected with test areas) should be removed from 

further investigation and, more importantly, from having to be addressed by a final remedial 

action at OU9. However, because historical data for many of the pipelines are incomplete, 

conclusions based on the pressure testing results will have to take into account the 

uncertainty of a particular pipeline's operating history. In addition, the following factors 

affect the applicability of pipeline pressure testing and the interpretation of the results: 

Pipeline materials and diameter may not be conducive to pressure testing. 

Many pipelines transferred waste through gravity flow and, therefore, were not 

Pressure testing of these lines should be designed to approximate the pressurized. 

operating pressures of the pipelines to the extent possible. 
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The majority of the pipelines have been inactive for 15 to 20 years or more. Any leaks 

detected in the pipelines may have developed after the pipelines were removed from 

service. 

Contamination may exist at locations where leaks were detected in pipelines and the 

pipelines were subsequently excavated and repaired. Contamination may also exist at 

locations where a replacement pipeline was installed in the same alignment where an 

older, leaking pipeline was removed. Pipelines which currently test "tight" may have 

been repaired or may be a replacement line for an older pipeline that leaked. Historical 

data may help identify locations of pipeline repair and replacement. However, it is 

expected that maintenance and construction records for the pipelines will be incomplete, 

particularly for the early operations of RFETS (1950s and 1960s). 

The potential applicability and benefits of pipeline video inspection depend on the same 

factors as those listed for pipeline pressure testing. Regardless, both the pressure testing and 

the video inspections will be conducted on pipelines inspected during this investigation 

(where feasible and where potential results justify effort and expense). 

\ 

In an effort to supplement the data required to perform the pipeline integrity evaluation, 

additional soil and groundwater confirmation sample collection activities are proposed along 

the length of the pipelines to further ascertain the presence of contaminants within the 

surrounding media of the pipelines. This additional confirmation sampling will be performed 

with the use of hydraulic sampling methods (e.g., Geoprobe@ and Hydropunch@). The 

confirmation sampling will take place on 20-foot centers on either side of the test areas 

identified as contaminated by initial test area analytical results for the OPWL to be 

investigated 'under OU9 (Figure 4-5). Confirmational sampling will only occur when 

contamination is detected at the initial test area and will continue at 20-foot centers until no 

contamination is detected above PRGs in the soils and/or groundwater. 

wp\flats\ou9\techmem\pipeline\ssc~-4 November 2, 1994 Draft Final 



Rocky Flats Environmental Technology Site Manual: RFP/ER-TM 1-93-OU9.2 
Operable Unit 9 Sect ion: 4.0 REV. 0 
Technical Memorandum No. 1 Page: 19 of 55 
Volume IIA - Pipelines Organization: Environmental Management 

Additional confirmational sampling will, only occur when contaminant concentrations 

observed during this additional confirmation sampling effort exceed the PRGs established for 

contaminated subsurface soils at RFETS, the sampling effort will not be expanded to 

ascertain whether the contaminant plume has migrated outside the pipeline trench material 

into the surrounding native soils and groundwater. A list of the PRGs (DOE 1994b) 

established for RFETS subsurface soils has been included in Appendix F. The construction 

worker exposure scenario PRGs will be used as the basis for comparison. These data will 

assist in scoping additional sample collection activities proposed under subsequent stages of 

field investigations pertinent to OU9. 

Sample collection points and analyses will match the same target depths and analytes as the 

associated test area sampling. Sample collection methodology and handling procedures are 

described in Section 5.0. 

4.3.6 Early Action Evaluation 

Early action (Le., source removal) considerations will take place following the completion 

of the OPWL field investigations in the event that characterization activities identify potential 

threats to public health and the environment. If source removal activities are considered 

necessary by the OU9 manager and the data necessary to support the early removal action 

have been obtained through the OPWL field investigations, the OU9 manager will provide 

a recommendation to the RFETS under a PAM or by the Accelerated Cleanup Team. Table 

4-7 lists the criteria and minimum requirements to be met for implementing an early removal 

action. PAM activities will be performed under OU9. However, a summary of the field 

.results obtained during the OPWL sampling activities for the pipeline in question and the 

associated rationale related to the early removal recommendations will be provided in a 

technical memorandum to be submitted upon completion of all OU9 fieldwork (Section 4.4). 
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The PAM process will be initiated to provide timely actions to mitigate a threat or potential 

threat to public health and the environment. The process will be initiated only if it can be 

implemented within six months. 

The PAM shall be a primary document and shall contain a brief summary of the data for the 

site and an explanation of how the proposed action is consistent with long-term remedial 

action objectives (e.g., no further action). The PAM will be issued to the state and EPA and 

will be consistent with the objectives of the OU9 RFI/RI Work Plan. 

Once pipelines have been identified for early action (e.g., PAM), they will remain under 

OU9 but separated from the original pipeline investigation. 

4.4 STAGE 1 INVESTIGATION COMPLETION 

As illustrated in Figure 4-1, the results of the OPWL field investigations will ultimately lead 

to some form of remedial decision for the pipelines under investigation. Based on the data 

obtained from the field investigations, the pipelines or portions of pipelines may be 

transferred to a separate operable unit  or eliminated from further action because of lack of 

contamination. If the pipelines are still in use or cannot be investigated by any means at this 

time because of security or safety concerns associated with the proposed sampling efforts, 

the investigation of the pipeline will have to be deferred until either the safety or security 

concern is eliminated or the plant closes. If the past pipeline operations have contaminated 

the surrounding media, then source removal and/or further delineation of the extent of 

contamination can begin. 

The observational approach involved with the OPWL field investigation lends itself to 

decisions that must be made in the field regarding the fate of the pipeline investigation. 

Recommendations will be prepared in a technical memorandum to be submitted upon 

completion of all OPWL field investigations for either pipeline remedial decisions (including 
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no further investigations), removal actions, or deference of the investigation until building 

deactivation. This memorandum will also summarize the required additional investigations 

(if any) required to meet the RFI/RI objectives stated within the OU9 RFZ/RZ Work Plan 

(DOE 1992a). 

Appendix G summarizes the investigative requirements from the IAG (DOE et. al 1991), the 

OU9 RFZ/RZ Work Plan (DOE 1992a), and the proposed action described in this technical 

memorandum. 

4.5 FIELD INVESTIGATION RECOMMENDATIONS 

Based on the data obtained during the site walks and the review of existing records, a table 

has been prepared that summarizes recommendations for initiating the OPWL field 

investigation. Table 4-8 provides recommended "starting points" for each pipeline for the 

field team to use when beginning their investigation. Recommendations may include but are 

not limited to the following: 

Transfer the pipeline or portions of the pipeline to other OUs. 

Defer the investigation until the pipeline is inactive or until plant closure. 

Begin investigation at the "Pipeline Locating Evaluation" (Figure 4-3). 

Begin investigation at the "Pipeline Sample Method Evaluation" (Figure 4-4). 

wp\flats\ou9\trchmem\pipeline\sect-4 November 2, I994 Draft Find 



TABLE 4- 1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE NO., APPROXIMATE LOCATION 
TEST AREA NO. PLATE NO. CLOSEST NORTH EAST 2ND LINE NO., 3RD LINE NO., 4TH LINE NO., 5TH LINE NO., 6TH LINE NO., 

TEST AREA NO. TEST AREA NO. TEST AREA NO. BLDG(S) COORD. COORD. TEST AREA NO. TEST AREA NO. 

P-1, TA-1 11 123 36062 18546 
P- 1, TA-2 11 123 36062 18617 
P-2, TA- 1 11 123 36064 18619 
P-3, TA- 1 11 123 36062 1862 1 
P-3, TA-2 11 123 36062 18650 
P-3, TA-3 11 123 36062 18684 
P-3, TA-4 11 123 36082 18684 b 

P-3, TA-5 11 441 36082 18760 
P-4, TA- 1 11 ,12, 13, 14 441 36056 18790 
P-4, TA-2 11 ,12, 13, 14 441 36056 19010 
P-4, TA-3 11 ,12, 13, 14 441 36056 19164 

P-4, TA-5 11  ,12, 13, 14 441 36056 19350 
P-4, TA-6 11 ,12, 13, 14 441 36030 19413 
P-4, TA-7 11 ,12, 13, 14 441 36030 19613 
P-4, TA-8 11 ,12, 13, 14 441 36030 19680 
P-4, TA-9 11 ,12, 13, 14 441 36030 19813 
P-4, TA-10 11 ,12, 13, 14 441 36030 200 13 
P-4, TA- 1 1 11 ,12, 13, 14 441 36030 20 125 
P-4, TA-12 11 ,12, 13, 14 441 36030 202 1 3 
P-4, TA- 1 3 11 ,12, 13, 14 441 36030 20390 
P-4, TA-14 11 ,12, 13, 14 441 36030 20560 
P-5, TA- 1 12 444 35928 19280 
P-5, TA-2 12 444 35945 19300 
P-5, TA-3 12 444 36025 19300 
P-5, TA-4 12 444 36025 19310 
P-5, TA-5 12 441 36056 19310 P-4, TA-4 
P-6, TA- 1 14,15 88 1 35447 20680 
P-6, TA-2 14,15 88 1 35447 20560 
P-6, TA-3 14,15 88 1 35647 20560 
P-6. TA-4 14,15 883 35847 20560 
P-6, TA-5 14,15 879 36026 20560 
P-6, TA-6 14,15 879 36034 20560 1 

P-6, TA-7 14,15 884 36188 20560 P- 10, TA-5 
P-6, TA-8 14, 15 884 36 1 94 20560 
P-6, TA-9 14,15 884 36228 20560 P-9, TA-6 

P-7 15 88 1 NA NA 

P-9, TA-1 14 883 35924 20672 
P-9, TA-2 14 883 35924 20586 
P-9, TA-3 14 883 35944 20568 

P-4, TA-4 11 ,12, 13, 14 441 36056 19310 P-5, TA-5 

~~ 

1 

P-8 

REMARKS 

PART OF NEW PWTS 
DOtS NOT tXlST 

I 

POQe 1 Of 8 
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TABLE 4- 1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE NO., APPROXIMATE LOCATION 
TEST AREA NO. PLATE NO. I CLOSEST I NORTH I EAST I 2ND LINE NO., I 3RD LINE NO., I 4TH LINE NO., 5TH LINE NO., I 6TH LINE NO., 

REMARKS 

P-9, TA-4 14 
P-9, TA-5 14 
P-9. TA-6 14 

I P-1O.TA-1 I 14 I 865 I 36125 I 20970 I I I 

BLDG(S) COORD. COORD. TEST AREA NO. TEST AREA NO. TEST AREA NO. 

883 36030 20568 
883 36191 20568 P- 1 0, TA-6 
883 36228 20560 P-6. TA-9 

I P-1O.TA-2 1 14 I 865 I 36125 I 20880 I I I 

~ 

I I I 

-. 
P-10, TA-10 14 889 36171 20677 
P-10. TA-11 14 889 36171 20685 
P-10. TA-12 14 889 36191 20685 
P-1 1, TA-1 10, 14 884 36234 20560 

P- 1 0, TA-3 
P- 1 0, TA-4 
P- 1 0, TA-5 

P-1 0, TA-7 
P-1 0, TA-8 
P-10. TA-9 

P- 1 0, TA-6 

I P-11.TA-2 I 10.14 I 884 I 36410 I 20560 I P-12. TA-1 I P-13. TA-1 I 

14 865 36191 20880 
14 889 36191 20745 
14 889 36191 20740 

14 889 36 1 34 20722 
14 889 36 134 20680 
14 889 36 138 20677 

14 884 36191 20560 P-9, TA-5 

P-12, TA-1 
P-12, TA-2 
P-12, TA-3 
P-12, TA-4 
P- c3. TA- 1 I 10 I 707 1 36410 I 20560 I P-11.TA-2 I P-12. TA-1 I 

10 707 36410 20560 P-1 1 , TA-2 P-13, TA-1 
10 707 36665 20560 P-13, TA-2 
10 707 36800 20560 P-13, TA-3 
10 707 36900 20560 P-13, TA-4 P- 13, TA-4 

P-14, TA-6 I 6, 10 778 20990 I 
P- 14. TA-7 6. 10 I 778 I 37383 I 20990 I 

I P-15.TA-1 I 6 1 707 I 36910 1 20560 1 I I 
I P-15.TA-2 I 6 1 707 I 37069 I 20560 I I ! 

I P-16.TA-1 I 5.6 I 528 I 37072 I 20445 I I I 

I TEST AREA No* I TEST AREA NO. 

I I I 

I J I I 

I I I 
~ 

I I I 

(XI) h:\wp\flafs\ou9\ techmem\plpeline\ teslpll.xls 10/26/94 23 of55 
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TABLE 4- 1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rockv Flats Environmental Technology Site, Colorado 

I D E L A A P K S  1 
APPROXIMATE LOCATION I 5TH LINE NO.. I 6TH LINE NO., 3RD LINE NO., PIPELINE NO., CLOSEST I NORTH I EAST I 2ND LINENO., 

IS PART 
- 
FIRE PLENUM 

~ 

3 
3 77 1 

77 1 38 197 3 
77 1 38 197 3 

37798 77 1 3 
3 77 1 37798 

LUU I J 
P-24, TA-1 
P-24, TA-2 
P-24, TA-3 
P-24, TA-4 
P-25, TA-1 
P-25. TA-2 

20760 
2089 1 
21076 
2 1 069 

P-58. T,A-4 
P-59, TA-2 

P-43, TA-6 
P-44, TA-5 

P-25, TA-9 

P-58, TW-3 P-59, TA-1 P-44, TA-6 
P-43, TA-5 P41.1.TA-5 P-34.1, TA-3 

3 of 0 
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PIPELINE NO., 
TEST AREA NO. 

3 771 37912 
3 77 1 37912 
3 77 1 37982 
3 77 1 38088 

3 77 1 38 186 
3.4 774 38072 
3.4 774 38033 

3 77 1 38 140 

I P-26. TA-1 

20988 P-34, TA-1 P-2 1 , TA-3 P-34.1, TA- 1 
20952 
20896 
20896 

20896 
21081 
21 152 

20896 P-33, TA-2 
P-24, TA-4 

PIPELINE PART OF OU4 

P-27, TA-2 
3 774 37932 2 1077 P-29, TA-4 
3 774 37997 21077 P-29, TA-5 
3 774 38052 21077 P-29, TA-6 
3 774 38015 2 1 060 P-29, TA-7 
3 774 38015 2 1025 P-29, TA-8 
3 774 37776 2 1077 
3 7 74 37786 2 1077 P-29, TA- 1 
3 774 37797 21077 P-29, TA-2 
3 774 37832 21077 P-29, TA-3 
3 774 3793 1 2 1077 P-29, TA-4 
3 774 37786 2 1078 P-28, TA-2 
3 774 37797 2 1078 P-28, TA-3 
3 7 74 37832 2 1078 P-28, TA-4 
3 774 3793 1 2 1078 P-28, TA-5 
3 774 37997 2 1078 P-27, TA-2 
3 774 38052 2 1078 P-27, TA-3 
3 7 74 380 15 21060 P-27, TA-4 
3 7 74 38015 2 1025 P-27, TA-5 
3 7761777 37660 20770 P-32, TA-4 
3 7761777 37669 20770 P-32, TA-5 
3 7761777 37678 20770 P-30.2. TA-2 
3 7761777 377 10 20770 P-32, TA-6 
3 7761777 37669 20798 

3 7761777 37678 20807 
3 7761777 37678 20770 P-30, TA-4 
3 

3 7761777 37669 20770 P-30, TA-2 

77 11774 
3,6 777 37367 20616 
3.6 777 37367 20765 
3.6 777 37392 20765 
3,6 777 37660 20765 P-30, TA-1 
3,6 777 37669 20765 P-30. TA-2 

I P-27. TA-4 

P-28, TA-5 

, 
P-27, TA- 1 

P-27, TA- 1 

P-30.1, TA-2 

1 SPUR 
P-32, TA-5 

IN UTILITY TUNNEL 

P30.1, TA-2 

I P-27. TA-5 

P-28. TA-3 

P-29, TA-3 

P-29. TA-6 

I P-30.2, TA-2 
I P-3 1 

I P-32. TA-5 

TABLE 4-1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

. - . . . . . . . . - - - - . . . . - . . 
1 4TH LINE NO., 1 5TH LINE NO., I 6TH LINE NO., PLATE NO. I CLOSEST I NORTH I EAST I 2NDLlNENO., I 3RD LINE NO., 1 TEST AREA NO. I TEST AREA No. I TEST AREA No* I TEST AREA No. BLDG(S) I COORD. I COORD. TESTAREA NO. 1 

Page 1 o f U  
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TABLE 4-1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE NO., 
TEST AREA NO. 

P-32, TA-6 
P-33, TA-1 
P-33, TA-2 
P-33, TA-3 
P-33, TA-4 

P-34, TA-2 
P-34, TA-3 
P-34, TA-4 
P-34, TA-5 

P-34, TA- 1 

P-34, TA-6 
P-34.1, TA- 1 
P-34.1, TA-2 
P-34.1, TA-3 
P-35, TA- 1 
P-35, TA-2 
P-35, TA-3 
P-35, TA-4 
P-35, TA-5 
P-36, TA- 1 
P-36, TA-2 
P-36, TA-3 
P-36, TA-4 
P-36, TA-5 
P-36, TA-6 
P-36, TA-7 
P-36, TA-8 
P-37, TA- 1 
P-37, TA-2 
P-37, TA-3 
P-37, TA-4 
P-37, TA-5 
P-37, TA-6 
P-37, TA-7 
P-37, TA-8 
P-37, TA-9 
P-37, TA-10 
P-37, TA- 1 1 
P-37, TA- 1 2 
P-37, TA- 1 3 
P-37, TA- 14 

APPROXIMATE LOCATION REMARKS 
4TH LINE NO., 5TH LINE NO., 6TH LINE NO., 

TEST AREA NO. TEST AREA NO. 
PLATE NO. CLOSEST NORTH EAST 2ND LINE NO., 3RD LINE NO., 

BLDG(S) COORD. COORD. TEST AREA NO. TEST AREA NO. TEST AREA NO. 

3,6 777 377 10 20765 P30, TA-4 
3 77 1 38 140 20788 
3 77 1 38140 20896 P-25, TA-8 
3 77 1 38 140 209 1 2 P-34, TA-6 
3 77 1 38 140 20935 

3 7 74 38005 20988 
3 7 74 38048 20972 
3 774 38048 2091 2 
3 774 38087 2091 2 

~~ 

3 7 74 37912 20988 P-25, TA-4 P-2 1 , TA-3 P-34, TA- 1 

3 7 74 38 140 2091 2 P-33, TA-3 
3 ~~ 774 ~ 

37912 20988 P-2 1 , TA-3 P-25. TA-4 P-34, TA- 1 
3 774 37798 20988 P-2 1 , TA-2 P-4 1 . 1 , TA-5 P-43, TA-5 P-44, TA-5 P-58, TA-3 P-59, TA-2 
3 774 37798 21069 P-25, TA-2 

~~~~~ 

3 774 37797 2 1077 P-46, TA- 1 PIPELINE PART OF OU4 
3 774 37797 21 123 P-46, TA-2 
3 774 37797 21 137 P-46, TA-3 
3 774 37694 21 133 P-46, TA-4 
3 774 37687 21 133 P-46, TA-5 

3,4 774 3773 1 20990 P-58, TA- 1 PIPELINE PART OF OU4 
3 ,4  774 37731 21046 
3.4 774 377 16 2 1050 P-44, TA- 1 P-43, TA- 1 
3,4 774 37716 2 1057 P-37, TA-6 
3.4 774 37716 2 1202 P-37, TA-7 P-38, TA-2 
3.4 774 37716 21375 P-37, TA-8 P-38, TA-3 
3,4 774 377 16 2 1495 P-37, TA-9 P-48, TA- 1 
3.4 7 74 377 14 21500 P-37, TA-10 P-47, TA-1 
3,4 777 37728 20780 P-4 1 , TA-8 
3,4 777 37728 20944 P-4 1 , TA-7 
3,4 777 377 14 20957 P-4 1, TA-6 
3.4 777 37714 20990 P-4 1 , TA-5 P-20. TA-9 P-4 1.1, TA- 1 
3.4 777 377 14 21043 P-4 1 , TA-4 P-59, TA-4 
3.4 779 37714 20057 P-36, TA-4 
3,4 779 37714 2 1200 P-38, TA-2 P-36, TA-5 
3.4 779 377 14 2 1375 P-36, TA-6 P-38, TA-3 
3,4 207A 377 14 2 1495 P-36, TA-7 P-48, TA-1 
3.4 207A 37714 21500 P-36, TA-8 P-47, TA- 1 
3.4 207A 377 10 2 1498 P-47, TA-2 
3,4 207A 37575 2 1496 P-38, TA-7 
3,4 207A 37450 2 1496 P-38, TA-8 
3,4 207A 37450 21660 

PIPELINE PART OF OU4 

~~~~ 

7 

(XI) h:\wp\flats\ou9\ techmem\pipeline\testplt.xls 10/26/94 
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APPROXIMATE LOCATION 
I 6TH LINE NO., NORTH I EAST I 2ND LINENO., I 3RD LINE NO., 1 4TH LINE NO., I 5TH LINE NO., 

TABLE 4- 1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

REMARKS PIPELINE NO., 1 TEST AREA NO. I BLDG(S) 
PLATENO. I CLOSEST 

P-37, TA- 15 
P-37, TA-16 
P-38, TA- 1 
P-38, TA-2 
P-38, TA-3 
P-38. TA-4 

3,4 207A 
3.4 910 

3.4.7 779 
3,4.7 779 
3,4.7 779 
3.4.7 779 

37450 
374nn 

I P-40.TA-1 I 8.9 I 990 

2 1 805 
7 1 mfj P-39. TA-3 

37782 
377 14 
37714 

~~ 

2 ii 33 
2 1200 P-36, TA-5 P-37, TA-7 
2 1375 P-36. TA-6 P-37, TA-8 

37714 
377 12 
37590 
37575 

I P-43. TA-3 I 3 I 703 

21471 
2 1495 
2 1495 
2 1490 P-37, TA- 12 

(XI) h:\wp\flots\ou9\ lechmem\plpellne\ testplt.xls 10/26/94 

P-38, TA-5 
P-38, TA-6 
P-38, TA-7 
P-38, TA-8 
P-38, TA-9 
P-39, TA- 1 
P-39. TA-2 

I I TEST AREA No* I TEST AREA No- I TEST AREA No- I TEST AREA No. I COORD. TEST AREA NO. 

3.4.7 7 79 
3.4.7 779 
3,4.7 779 
3.4,7 779 
3,4,7 779 
7.8.9 7 82 
7.8.9 207-A 37400 

37400 
37400 

21650 . /  

2 1 805 P-37, TA- 16 1 

2 1940 
P-39, TA-3 
P-39, TA-4 
P-39, TA-5 
P-39. TA-6 

7,8,9 910 
7,8.9 910 
7.8.9 965 
7.8.9 990 37380 22350 

37357 22512 
37334 22652 

! 

P-40, TA- 1 

37334 
37553 
37665 
37710 
377 13 

22652 P-39, TA-8 
21 101 P-42, TA-1 
21 101 P-42, TA-2 
21050 P-42, TA-3 
21045 P-59. TA-4 P-37 I TA-5 

P-41,TA-1 
P-4 1, TA-2 
P-4 1 , TA-3 
P-4 1 , TA-4 
P-4 1 , TA-5 
P-4 1, TA-6 
P-4 1 , TA-7 
P-4 1, TA-8 

P-41.1, TA-1 
P-4 1.1 , TA-2 
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3.4 779 
3.4 779 
3.4 779 
3.4 777 
3.4 777 
3.4 777 
3.4 777 
3,4 777 
3 703 
3 703 
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37716 
377 16 
37730 
37730 

20990 P-37, TA-4 P-20, TA-9 P-41.1,TA-1 
20957 P-37, TA-3 
20944 P-37, TA-2 
20780 P-37, TA- 1 

37716 
37720 
37736 
37797 
37797 
37551 

20990 
20990 P-20, TA- 10 
20990 P-2 1 , TA- 1 4 

20990 P-21, TA-2 P-34.1, TA-2 
21069 P-25, TA-2 P-43, TA-5 P-44, TA-5 P-58, TA-3 P-59, TA-2 P-34.1, TA-3 
71 inn P-A1 TA-1 

P-4 1.1 , TA-3 
P-41.1,TA-4 

3 703 
3 703 

P-4 1.1, TA-5 
P-42, TA-1 
P-42, TA-2 
P-42, TA-3 
P-43, TA-1 
P-43. TA-2 

3 703 
3.6 779 
3.6 7 79 
3.6 7 79 
3 703 
3 703 

377 10 
377 14 
37768 

, 37789 

2 1050 
2 1049 P-44, TA- 1 P-36, TA-3 
21049 P-44, TA-2 P-45, TA-2 
2 1069 P-44, TA-3 

P-4 1 , TA-3 



TABLE 4-1 
Test Area Locations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE NO., 
TEST AREA NO. 

APPROXIMATE LOCATION REM ARKS 
3RD LINE NO., 4TH LINE NO., 5TH LINE NO., 6TH LINE N.O., 

TEST AREA NO. 
PLATE NO. CLOSEST NORTH EAST 2ND LINE NO., 

BLDG(S) COORD. COORD. .TEST AREA NO. TEST AREA NO. TEST AREA NO. TEST AREA NO. 

P-43, TA-4 3 
P-43, TA-5 3 
P-43, TA-6 3 
P-44, TA- 1 3 
P-44, TA-2 3 
P-44, TA-3 3 
P-44, TA-4 3 
P-44, TA-5 3 
P-44, TA-6 3 
P-45, TA- 1 3 
P-45, TA-2 3 
P-45, TA-3 3 
P-45, TA-4 3 
P-45, TA-5 3 
P-45, TA-6 3 
P-45, TA-7 3 
P-46, TA- 1 3 
P-46, TA-2 3 
P-46, TA-3 3 
P-46, TA-4 3 
P-46. TA-5 3 
P-47, TA- 1 3,4 
P-47, TA-2 3.4 
P-48, TA1 3,4 

P-49 
P-50 
P-5 1 

P-53, TA- 1 
P-53, TA-2 15 
P-53, TA-3 15 
P-54, TA- 1 15 
P-54, TA-2 15 
P-55, TA- 1 15 
P-55, TA-2 15 
P-55, TA-3 15 

P-52 

P-56, N A  3 
P-57, N A  

P-58, TA- 1 3 
P-58, TA-2 3 
P-58, TA-3 3 

(XI) h:\wp\flats\ou9\ techmem\pipeline\ testpit.xls 10126194 

703 37797 21069 P-44, TA-4 
7 74 37797 2 1076 P-44, TA-5 P-25, TA-2 P-34.1, TA-3 P-58, TA-3 P-59, TA-2 P-4 1 , 1 , TA-5 
774 37797 2 1080 P-25, TA- 1 P -44, TA-6 P-58, TA-4 P-59, TA- 1 
703 377 15 2 1048 P-43, TA- 1 P-36, TA-3 
703 37767 21048 P-43, TA-2 P-45, TA-2 
703 37789 2 1074 P-43, TA-3 
703 37795 2 1074 P-43, TA-4 
774 37795 2 1076 P-43, TA-5 P-25, TA-2 P-34.1, TA-3 P-4 1.1, TA-5 P-58, TA-3 P-59, TA-2 
774 37795 2 1080 P-25, TA- 1 P-43, TA-6 P-58, TA-4 P-59, TA- 1 
703 37746 21049 
703 37728 2 1067 P-43, TA-2 P-44, TA-2 
703 37728 21091 1 

703 37763 21 126 
703 37780 21 126 
703 37746 21043 
703 37783 21 130 P-6 1 , T.4-2 
7 74 
7 74 37798 21 123 P-35, TA-2 
774 37798 21 137 P-35, TA-3 
774 37694 21 137 P-35, TA-4 
774 37687 21 137 P-35, TA-5 
774 37714 2 1500 P-37, TA- 1 0 P-36, TA-8 
774 377 13 2 1500 P-37, TA- 1 1 
7 74 

~~~~~- 
37798 21077 P-35, TA- 1 PIPELINE PART OF OU4 

INCORPORATE IN OU 4 

37714 2 1495 P-36, TA-7 P-37, TA-9 INCORPORATE IN OU 4 
INCORPORATE IN OU 4 
INCORPORATE IN OU 4 
INCORPORATE IN OU 4 

INSIDE BLDG 

~~~~~~ 

88 11887 35208 20746 
88 1 35155 20746 
88 1 35 155 20723 
887 35089 20707 
887 35 138 20707 

88 11887 35208 20735 
88 11887 35 138 20735 
88 1 I887 35 138 20732 

1 

IN UTILITY TUNNEL, MAY BE NEW 

NEWLY IDENTIFIED PIPELINES 

771 -774 
EVIDENCE INDICATES DOES NOT EX1 

703 37728 20990 P-36, TA- 1 
703 37728 21043 P-59, TA-3 4 

703 37796 2 1074 P-59, TA-2 P-44, TA-5 P-43, TA-5 P-25, TA-2 P34.1 ;TA-3 P-41.1, TA-5 

28 of 55 
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TABLE 4-1 
Test Area locations 

OU9 Original Process Waste lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE NO., 
TEST AREA NO. 

P-58, TA-4 
P-59, TA- 1 
P-59, TA-2 
P-59, TA-3 
P-59. TA-4 
P-60, TA- 1 
P-60. TA-2 

APPROXIMATE LOCATION REMARKS 
4TH LINE NO., 5TH LINE NO., 6TH LINE NO., 

TEST AREA NO. 
PLATE NO. CLOSEST NORTH EAST 2ND LINE NO., 3RD LINE NO., 

BLDG(S) COORD. COORD. TEST AREA NO. TEST AREA NO. TEST AREA NO. TEST AREA NO. 

3 703 37796 2 1079 P-59, TA- 1 P-44, TA-6 P-43, TA-6 P-25, TA- 1 
P-25, TA- 1 3 703 37795 2 1079 P-58, TA-4 P-44, TA-6 P-43, TA-6 

3 703 37795 2 1074 P-58, TA-3 P-44, TA-5 P-43, TA-5 P-25, TA-2 P-41.1,TA-3 P4 1.1, TA-5 
3 703 37728 21043 P-58, TA-2 P-34.1, TA-3 P-4 1 . 1 , TA-5 
3 703 377 15 2 1043 P-37, TA-5 P-4 1, TA-4 
3 703 37783 2 1080 P-61, TA-1 

NEWLY IDENTIFIED PIPELINES 

NEWLY IDENTIFIED PIPELINES 
3 703 37776 21097 

I P-64,TA-3 I 14 I 886 I 36075 I 21244 I I I I I I 

(XI) h:\wp\flals\ou9\ techmem\pipeline\ tesip1t.xls 10126194 29 of 55 
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TABLE 4-2 
Conceptual OU9 Field Sampling Approach Description* 

OU9 Original procesS Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

1.00 Pipeline Identification from Technical 
Memorandum No. 1, Volume II - Pipelines. 

1.10 Has pipeline been converted to part of the 
"new" Process Waste Transfer System 
(PWTS) as active RCRA units? 

1.20 Has pipeline been converted to other uses at 
WETS? 

1.30 Defer investigation until WETS closure. 

1.40 Is the portion of pipeline under investigation 
considered part of a separate operable unit? 

1.50 Notify proper WETS agencies. 

1.60 Do site conditions prevent soil disturbance? 

Refer to Section 3.0 of the Technical Memorandum 
for identification of the 60+ OPWL pipelines 
specific to OU9. 

If only part of the identified pipeline has been 
converted, continue the investigation for that portion 
of the pipeline that has not been converted. Lines 
that were incorporated into and are currently part of 
the new process waste line are outside the scope of 
this project. For those portions of pipeline 
converted into the PWTS, refer to Decision Box 
1.30. 

~~ 

If the pipeline has been converted to other active 
uses at WETS, such as part of a fire plenum, then 
the pipeline cannot be investigated until plant 
closure. Lines that were incorporated into and are 
currently part of any active WETS operations will 
be investigated at a later date when they become 
deactivated. For those portions of pipeline 
converted into active uses at WETS, refer to 
Decision Box 1.30. , 

If for any reason a pipeline or a portion of a 
pipeline cannot be investigated (i.e., out of scope 
for OU9 activities, investigative activities are not 
possible due to plant security or health and safety 
reasons, etc.) then the OU9 investigation of that 
pipeline or portion of pipeline should be deferred 
until WETS closure. 

~~ ~ 

If the pipeline or portion of pipeline under 
investigation is considered part of another OU (i.e. , 
OU4), then the field investigation pertaining to that 
portion of the pipeline included under another OU 
may be transferred out of OU9 and into the other 
operable unit. 

When a pipeline or portion of a pipeline has been 
identified as being part of a separate OU, the proper 
WETS agencies must be notified. That pipeline or 
portion of pipeline is then no longer considered part 
of o u 9 .  

Investigation activities are not possible because of 
plant security, health and safety reasons, proximity 
to active buried utilities, building structures, or 
subsequent description of operations. These 
conditions may result in deferral of the investigation 
until the potential for disruption is mitigated. 

* Note: Refer to Figure 4-2 for corresponding number references. 
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TABLE 4-2 
Conceptual OU9 Field Sampling Approach Description* 

OU9 original pnw3ess Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

Does pipeline location require field investigations? 

2.00 Refer to Figure 4-3 - Pipeline Location 
Evaluation. 

2.44, 2.46, and 2.52 Has pipeline configuration 
been located? 

2.43, 2.45, 2.51, and 2.62 Other options available? 

3.00 See Figure 4-4 - 
Evaluation 

Pipeline Sampling Method 

3.20 Soil disturbance permit obtainable? 

~ ~~~ 

3.21 - 3.50 Conduct pipeline sampling activities. 

Is there insufficient information available on the 
pipeline in question so that its location must be 
verified in the field? 

-~ ~ ~~~~~ ~ 

If the pipeline location needs to be verified in the 
field, the field team has a variety of locating 
methods and techniques to chose from. The 
selection of the most appropriate locating method is 
described in the pipeline locating decision tree 
(Figure 4-3). As illustrated in Figure 4-3, the 
locating method evaluation is repeated if the first 
method proves unsuccessful. 

~ 

Has the pipeline location been successfully traced? 

Given the site conditions, are there any other 
methods for locating the pipeline? If not, reassess 
the source of information of the pipeline and 
determine if it is reliable. If pipeline’s existence is 
in doubt, delete pipeline from further OU9 
investigations. 

Once the pipeline has been located, the method of 
sample collection is evaluated for the given site 
conditions. The complete sample method evaluation 
is presented in Figure 4-4. 

Since the collection of the required soil/groundwater 
samples per test area requires some form of 
intrusive sampling technique, it must be determined 
whether site conditions would permit intrusive 
activities such as boreholes, test pits, etc. As part 
of this evaluation, a soil disturbance permit must be 
obtained. This includes an evaluation of nearby 
buried utilities, building structures, plant security, 
etc. (Table 4-4). 

Once the appropriate soil sampling technique has 
been chosen for the given site conditions, the 
implementation of the chosen technique is then 
performed at the site in question. If the chosen 
technique is unsuccessful, the other methods are 
then considered. See Section 5.0 for sampling 
methodology descriptions. 

* Note: Refer to Figure 4-2 for corresponding number references. 
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TABLE 4-2 
Conceptual OU9 Field Sampling Approach Description* 

OU9 original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

4.00 Conduct pipeline integrity evaluation. Based on site conditions and the method used to 
collect subsurface soil samples, conduct the pipeline 
integrity evaluation (Figure 4-4). This may involve 
additional samples collected along the length of the 
pipeline'by hydraulic sample methods (Section 
4.3.5.1). 

~ 

4.40 Is the pipeline.a candidate for an early 
removal action? 

5.00 Are there any additional pipelbedtest areas to 
be investigated? 

6.00 Submit Technical Memorandum 2 - Pipelines. 

If worker or general public safety is of concern 
because of high contaminant concentrations 
observed at the test.area, or if the extent of 
contamination has been clearly defined, recommend 
pipeline for an early action removal. Removal 
activities will be handled by the RFETS Accelerated 
Cleanup Team. 
portions of a pipeline. 

If so, return to the top of Figure 4-2. 

This concept also applies to 

After all of the OU9 OPWLs have been 
investigated, prepare and submit the results of the 
field investigation in a technical memorandum. 

OU = Operable Unit 
OPWL = Original Process Waste Lines 
PWTS = Process Waste Transfer System 
RFETS = Rocky Flats Environmental Technology Site 

* Note: Refer to Figure 4-2 for corresponding number references. 



TABLE 4-3 
Pipeline Location Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

2.00 Pipeline location needs field verification. Sufficient information is not available on the 
pipeline so its location must be verified in the field. 
The location and/or coordinates. for the line have 
not been established as a result of the data 
compilation process. 

2.10 Pipeline location can be visually verified using 
ground surface features such as manholes, 
valve vaults, etc. 

1 If the data compilation and site walk activities have 
determined that the pipeline has been removed, then 
the locating activities are focused on techniques that 
do not require physical access to the pipeline. The 
locating activities will focus on locating the 
backfill/trench material of the removed pipeline. 

Through either the data compilation or site walk 
activities, are there pieces of information available 
to approximately locate the pipeline? Is there 
enough information available to begin field 
verification techniques? 

Are there sufficient surface features (manholes, 
valve vaults, lampholes, etc.) so that the pipeline 
location can be verified with a reasonable degree of 
certainty? If so, proceed to pipeline sampling 
efforts (Figure 4-4). 

2.20 Has pipeline been removed from its original 
location? 

2.30 Is approximate location of pipeline known? 

2.31 Is portion of pipeline location known? Have coordinates for any portion of the alignment 
been identified through the data compilation process 
and verified in the field? 

2.32 Can location of pipeline exit from building or 
structure be verified? 

~~ ~~~ ~~ ~~~ 

2.40 Begin pipeline locating method evaluation. 

Inspect the inside of the building, valve vault, 
tunnel, manhole, etc. in the vicinity of the pipeline. 
If the pipe is accessible within buildingdstructures, 
locate the pipe within the structure. Then identify 
the point where the line exits the structure and 
eliminate the need for more difficult and costly 
location procedures outside the building. Locating a 
portion of the line will aid in "tracing" the 
remainder of the line. 

Once a portion of the pipeline location has been 
identified, the remainder of the pipeline must be 
traced and the alignment verified in the field. This 
task is accomplished through a variety of locating 
techniques that are selected based on site conditions 
and success and/or failure of easier, less destructive 
locating techniques. Section 5.1.5 provides the 
method descriptions to be used during this effort. 

* Note: Refer to Figure 4-3 for corresponding number references. 
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TABLE 4-3 
Pipeline Location Evaluation Dewription. 

Rocky Flats Environmental Technology Site, Colorado 
ou9 original process waste Lines 

2.41 Is pipe accessible from building, valve vault, 
etc.? 

2.42 Is pipe made of conductive material or does it 
include a trace wire? 

2.43 Use electromagnetic inductive/conductive 
tracing techniques. 

2.44 Has pipeline location been verified? 

~ ~~~ 

2.45 Use transmitting sound or video locating 
techniques. 

2.46 Has pipeline location been verified? 

~~ 

2.50 Is suspected area of pipe location mixed with 
other known pipelines and/or buried utilities? 

N 

Can the interior of the pipeline be accessed? If so, 
choose the locating technique that is reliable, 
nondestructive, and best fits site-specific conditions. 
Access can be through a clean-out port, valve vault, 
d o l e .  etc. 

Verify if the pipe is capable of conducting a current 
induced at its accessible origin. A current may also 
be applied to M associated trace wire if one has 
been ktalled on nonconductive pipes or can be 
inserted within the pipe. 

If the pipe in question is made of conductive 
material and/or contains a trace wire, the pipeline 
may be traced with common and proven 
electromagnetic tracing techniques. These methods 
are often used by public utility companies and are 
generally successful when used in the field (Section 
5.1.5). 

If the pipeline has been successfully traced with the 
locating technique, the field effort may then be 
focused toward implementing the sample collection 
effort for that pipeline. 

~~ 

In the event that the electromagnetic tracing 
technique proves unsuccessful, the Work Plan 
discusses the use of either a transmitting sound 
technique or video locating methods (Section 5.1.5). 
Both techniques are nondestructive and can be 
implemented given accessibility to the pipeline. 

If the pipeline has been successfully traced with the 
locating technique, the field effort may then be 
focused toward implementing the sample collection 
effort for that pipeline. 

~ ~~ ~~ ~ 

In the event that the above locating techniques are 
unsuccessful, the rexnaining locating techniques 
available will be conducted from the ground surface 
down to the pipeline. As such, interferences such 
as other known pipelines or buried utilities may 
affect the applicability and the rmccess of the 
remaining location options. If interferences exist in 
the test area, then the pipeline cannot be located, 
and the investigathn for that test area(@ will have 
to be deferred until plant cbsure. 

* Note: Refer to Figure 4-3 for corresponding number references. 
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TABLE 4-3 
Pipeline Location Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

2.51 Use ground penetrating radar or magnetic 
detection locating techniques. 

2.52 Has pipeline location been verified? 

2.60 Would excavating activities fail any of the 
excavation considerations listed on Table 4-4? 

2.6 1 Remove concrete/asphalt from excavation 
target area and collect surface soil sample. 

2.62 Excavate "interceptor trench" to locate 
pipeline. 

2.63 Has pipeline location been verified? 

N 

The success of these locating techniques is 
dependent on depth of investigation and soil type. 
However, they are nondestructive and have been 
proven reliable under certain site conditions (Section 
5.1.5). 

If the pipeline has been successfully traced with the 
locating technique, the field effort may then be 
focused toward implementing the sample collection 
effort for that pipeline. 

The last locating option discussed in the Work Plan 
involves locating the pipeline using excavation 
activities. Several considerations regarding safety 
and security must be met for the given site 
conditions. If any of the considerations listed in 
Table 4-4 apply to the site in question, then the 
investigation of that portion of the pipeline should 
be deferred until plant closure. 

Based on the potential that the excavation activity (if 
such activity is permitted) used at the site is located 
in an area that proves to be of interest (i.e., soil 
contamination found during excavation), it is 
prudent at this point to collect the required surface 
soil sample in the area in question. The sample can 
be held onsite until the need to submit it for analysis 
is determined. 

Attempt to find the pipeline by digging an 
"interceptor" trench at the anticipated location of the 
pipeline. Extend the trench until the trench 
intersects the pipeline. Some judgment will be 
required for determining when sufficient 
diggingltrenching has been attempted and when the 
search should be terminated. 

If the pipeline has been successfully traced with the 
locating technique, the field effort may then be 
focused toward implementing the sample collection 
effort for that pipeline. At this time, if the pipeline 
still has not been located, the source of the pipeline 
information should be reassessed. If the source is 
deemed unreliable or in error, then the 
investigation(s) for this particular pipeline should be 
cancel led. 

* Note: Refer to Figure 4-3 for corresponding number references. 
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TABLE 4-4 
Criteria For OU9 Excavation 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

Hazardous Materials 

Required Documentation I Soil Disturbance Evaluation Form has been amroved. 

Materials encountered during excavation activities 
would not cause an unreasonable exposure problem to 
site workers and general 'WETS personnel. 

Utility Installations I Test area is not located within a 10-foot radius of 

Plant security 

Interference 

Test area locations are deemed acceptable to WETS 
Security and Fire Department. 

buried utilities (e.g,, electrical, gas, steam, etc.) that 
cannot be deenergized as a result of security or 
owrational reuuirements. 

Building Obstruction Test area location would not damage or compromise 
building foundation@) or related structural features. 

NOTE: If any of the above criteria cannot be met for the test area where excavating 
activities are being evaluated, then the excavation activities (Le., boreholes, test 
pits, and hydraulic sampling methods) should no longer be considered applicable 
to the test site. 

. 
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TABLE 4-5 
Pipeline Sampling Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

. . . . . . . . . . . . . . . 

3.00 Locate test a r m  from plates presented in 
Technical Memorandum 1, Volume II- 
Pipelines. 

3.10 Was interceptor trench used to locate pipeline? 

3.11 Does interceptor trench coincide with target 
test area? 

~ ~ ~~ ~~~ ~~ 

3.20 Do excavation activities meet the criteria listed 
in Table 4 4 ?  

3.21 Remove concretelasphalt from excavation 
target area and collect surface soil sample. 

3.30 Is pipeline depth greater than 4 feet below 
ground surface? 

Jote: Refer to Figure 4- 

The test area location plates provided in Technical 
Memorandum 1, Volume 11, will serve as field tool 
for locating each respective test area. The test 
areas were located based on the criteria listed in the 
Work Plan and reiterated in the Technical 
Memorandum. 

This question is raised because, with pipeline 
exposed, an opportunity exists for collection of 
subsurface soil samples. 

~ ~~~~~ 

As described above, subsurface soil samples may be 
collected from the interceptor trench. If the 
interceptor trench is located in or near a proposed 
test area, subsurface samples may be collected as 
the pit remains open (Section 5.2.2). 

Since all of the sample collection activities involve 
some form of soil excavation, an evaluation of site 
conditions regarding plant security, public health, 
and worker safety must be made. If any of the 
criteria listed in Table 4 4  are not met, then the 
subsurface soil collection task for that portion of the 
pipeline should be deferred until plant closure. 
However, additional sample collection activities 
(e.g., residuelwipe samples) as well as a pipeline 
integrity inspection (e.g., pressure testing) may still 
be performed. 

It is prudent at this point to collect the required 
surface soil sample in the area in question (Section 
5.2.1). 

~~ 

Because OSHA requirements mandate special 
precautionary measures (i.e., shoring) for any test 
pit greater than 4 feet in depth (including provisions 
for confined space entry) and the fact that hand 
augering or excavation with a shovel beyond 4 feet 
below ground surface at WETS is anticipated to be 
:xtremely difficult, any sample collection activity 
that is anticipated to go beyond 4 feet will be 
:onducted with either a hollow-stem auger drill rig 
>r a hydraulic sampling method. 

for corresponding number reference. 
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TABLE 4-5 
Pipeline Sampling Evaluation Description* 

OU9 Original Rocess Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

CHfDECISION 

3.31 Collect soil/groundwater samples with hollow- 
stem auger drill rig or by hydraulic sampling 
methods. 

3.40 Is test area located within 3 feet of buried 
utilities? 

3.41 Collect soiUgroundwater samples with a hand 
auger or shovel. 

3.42 Are target sample depths below the anticipated 
groundwater level? 

3.50 Excavate, log, and collect appropriate soil 
samples using a test pit. 

3.60 Has pipeline been removed from its original 
location? 

As described above, subsurface soil and 
groundwater samples will be collected at specified 
depths and locations using a hollow-stem auger drill 
rig or by hydraulic sampling methods for those test 
areas where samples are to be collected at depths 
greater than 4 feet below ground surface (Sections 
5.1.9 and 5.1.10). These sample collection 
methods are reliable and have been conducted 
successfully at RFETS. 

In accordance with WETS HSP 12.08, Elrcuvurionr 
and Trenching, picks, paving breakers, or earth 
moving equipment are not to be used within a 3-foot 
radius of identified buried utilities. Therefore, in 
order to choose between sample collection via a test 
pit (excavated with a backhoe) or hand-held augers 
or shovels, the field team needs to identify the 
relationship between the test area location and the 
nearest buried utility. 

In the event that the proposed test area is located 
within a 3-foot radius of a buried utility, the sample 
collection activities will be conducted with either a 
hand-held auger or a shovel. Sample locations and 
depths are described within Section 5.2. 

If the criteria listed above have been met, 
excavation of a test pit is then considered at the 
proposed test area. However, if the anticipated 
groundwater level is higher in elevation than the 
target sample depths, a test pit cannot be used (for 
safety reasons specified in WETS HSP 12.08). 

When site conditions permit, the sample collection 
effort will be performed using a test pit. Test pits 
will be logged and sampled in accordance with 
Environmental Management Division’s OPs 
specified in Section 5.1.8. Sample depths and 
locations are also specified in Section 5.2. 

If the pipeline has been removed, activities related 
to collection of residue/wipe sampling and pipeline 
integrity evaluation are no longer feasible. If this is 
the case for the pipeline in question, follow the 
decision tree down to that portion of the pipeline 
investigation that pertains to confirmation soil 
sampling activities. 

* Note: Refer to Figure 4-4 for corresponding number reference. 
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TABLE 4-5 
Pipeline Sampling Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

3.70 Is access to pipeline interior available? 

3.71 Is there potential benefit from pressure testing 
or video inspection? 

3.72 Can pipeline be pressure tested or video 
inspected? 

3.73 Perform pressure test or video inspection. 

3.80 Was a test pit used to collect samples? 

3.81 Cut open or dismantle pipeline. 

3.82 Collect residuelwipe sample from access. 

3.90 Obtain inside surface radiological dose rate 
measurements with gamma probe. 

3.91 If pipeline was cut open or dismantled, 
reassemble (if possible) or grout closed. 

Can the interior of the pipeline be accessed? 
Access can be through a clean-out port, valve vault, 
manhole, etc. 

Would the data meet the DQOs for the pipeline 
integrity evaluation? Would the results be reliable 
enough to defend? Are the costs justifiable? 

Was the line designed to be pressurized? Pressure 
testing some gravity lines may not be advisable if 
they were never designed to be pressurized. It may 
not be practical to pressure test gravity lines with 
open tops or inaccessible feed lines. Nor should 
pressure testing be performed on lines that are 
obviously broken or with conditions that would 
indicate obvious problems during pressurization. 

Pressure test the line at a pressure approximating 
the original operating pressure. If leaks are 
detected, determine the leak rate and try to locate 
the leak location(s). Video inspection may be used 
to help locate and inspect potential leaks (Section 
5.1.1 1). 

The next series of questions pertain to the collection 
of a residue/wipe sample in the pipeline. 

To collect a residue/wipe sample from the exposed 
pipeline, the field team will have to cut open or 
dismantle the pipeline to gain access to the pipe's 
interior. Follow contingency measures described in 
Table 4-6 if pipeline contains free product. 

If a borehole or a hydraulic sample method was 
used to collect subsurface soil/groundwater samples, 
collect the residue/wipe sample from an access port 
of the pipeline, if possible (Section 5.2.4). If the 
pipeline had to be cut open or dismantled, take the 
sample from the new access port. If access is not 
available, skip this box. 

Collect radiological dose rate measurements from 
within the pipeline at the same access port used to 
collect the residue/wipe sample. (Section 5.2.5) 

To prevent the potential spread of contamination, 
the pipeline must be secured when all of the 
sampling activities have been completed. For safety 
purposes, obtain and secure a lock out/tag out ticket 
and affix it to the pipeline at its origin. 

* Note: Refer to Figure 44 for corresponding number reference. 
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TABLE 4-5 
Pipeline Sampling Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

3.92 Retum test area to preinvestigative state. 

4.00 Would excavation activities conducted along 
the pipeline to the next test area meet the 
criteria listed in Table 4-4? 

4.10 Conduct confirmation soil sampling along 
pipeline. 

~~ 

4.11 Collect appropriate soiVgroundwater samples. 

4.20 Do confirmation sample data indicate 
exceedance of RFETS Preliminary Remedial 
Goals for subsurface soils? 

4.3 1 Collect appropriate soillgroundwater samples. 

4.40 Is pipeline a candidate for an early removal 
action? 

4.41 Provide recommendation to RFETS 
Accelerated Cleanup Team. 

All boreholes, test pits, or hydraulic sample boles 
must be’backfilled with clean fill material or grout. 
Any asphalt or concrete removed to begin locating 
or sampling activities must be replaced. 

To supplement the pipeline integrity evaluation, 
provisions will be made to collect soil samples 
along the pipeline at depths and locations similar to 
the test area sampling methods. Since this 
confirmation soil sampling will involve the use of 
intrusive hydraulic sampling methods, an evaluation 
of site conditions regarding excavation/sampling 
activities versus plant security, public health, and 
worker safety must be made. If any of the criteria 
listed in Table 4-4 are not met, then the subsurface 
soil collection task for that portion of the pipeline 
should be deferred until plant closure. 

As illustrated in Figure 4-5, confirmation sample 
locations will alternate on either side of the pipeline 
on 20-foot centers (Section 4.3.5.1)’. 

Where available, subsurface soil and groundwater 
samples will be collected at the same target depths 
as illustrated in Figure 5-1. 

If the contaminant concentrations observed during 
the confirmation sample collection activity exceed 
the PRGs listed in Appendix F (construction worker 
subsurface soils), then the confirmation sample 
areas must be expanded (Figure 4-5). 

If the contaminant concentrations observed during 
the confirmation sample collection activity exceed 
the PRGs listed in Appendix F, then the 
confirmation sample areas must be expanded 
(Figure 4-5). Where available, subsurface soil and 
groundwater samples will be collected at the same 
target depths as illustrated in Figure 5-1. 

If sufficient data that document the extent of 
contamination exist, or imminent danger exists to 
the worker or general public safety, then the source 
material must be removed under an early action 
removal task. This task is to be performed by 
RFP’s Accelerated Cleanup Team. 

All early action removal activities are to be 
conducted by RFP’s Accelerated Cleanup Team. 

I * Note: Refer to Figure 4-4 for corresponding number reference. 
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TABLE 4 5  
Pipeline Sampling Evaluation Description* 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

AC 

4.50 Is immediate action required to protect worker 
safety andlor environment? 

4.51 Return to sampling activities. 

4.52 Take appropriate actions; notify appropriate 
RFETS agencies. 

4.53 Can activities resume? 

4.54 Stop OU9 OPWL sampling activities. 

4.55 Upon EG&G concurrence, provide Early 
Action removal recommendations. 

Notes: 
DQO = data quality objective 
OSHA 
OP = operating procedure 
PRG = preliminary remediation goals 
WETS = Rocky Flats Environmental Technology Site 

= Occupational Safety and Health Administration 

Did the excavation, drilling, or sampling activity 
create a safety hazard or an environmental situation 
requiring immediate action? 

If no potential problems have been realized through 
the sample collection activities, return to the point 
where you left the decision tree and move to the 
next box. . 

Take appropriate actions to remedy any potential 
safety or environmental problems that may have 
occurred as a result of subsurface sampling 
activities. Notify the appropriate authorities of the 
potential problems and the steps being taken to 
remedy the situation. 

~ 

Have the potential problems been resolved and have 
the appropriate authorities agreed that activities may 
resume? 

Stop the sampling process until the problem can be 
resolved and approval is obtained from the 
appropriate authorities for continuing the sampling 
activities. 

~ ~ - 

Provide recommendations to RFP Accelerated 
Cleanup Team regarding an early removal action 
for the pipeline in question. 

I * Note: Refer to Figure 4-4 for corresponding number reference. 
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TABLE 4-6 
Contingency Measures 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

ACTIVITY 

Locating pipeline 

Locating pipeline 

Locating pipeline 

Excavation 

Routine locating techniques 
are not successful in 
locating pipeline. 

Pipeline is of different 
material than originally 
thought. This affects the 
type of locating technique 
and tools that should be 
used. 

Pipeline is not found or 
does not exist. 

Soil disturbance permit is 
not obtainable because of 
site-specific variables. 
Excavation is not permitted. 

ENC 

An alternative method is proposed 
to locate pipeline. If an existing 
operating procedure does not exist, 
one must be developed or the line 
deferred until WETS closure. 
This contingency may include 
procurement of equipment for the 
proposed method. 

Determine an appropriate locating 
technique that is better suited to 
the material and proceed with 
locating the pipeline. 

Pipeline may have been removed. 
Sample to determine whether 
contamination is present. If the 
pipeline did not exist, it will be 
considered an invalid designation 
and deleted from OU9. 

Identify alternative method(s). If 
an existing operating procedure 
does not exist, one must be 
developed. This contingency may 
include purchase of equipment for 
the proposed method. If pipeline 
is not accessible as a result of 
WETS activities, its investigation 
will be deferred until it is 
inactivated or WETS is closed. 
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TABLE 4-6 
Contingency Measures 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

Y 

Excavation 

Excavation 

Excavation 

Sampling 

Contaminated soil from 
excavation exceeds action 
levels. 

_ _ _ _ _ ~  

Utilities are broken during 
excavation. 

Pipeline cah be opened but 
a large quantity of 
radiological material is 
suspected to be present. 

Visual contamination or 
high in situ radiological or 
in situ chemical 
contamination is detected. 

GEN 

Stop work. Notify EG&G H&S. 
Implement engineering controls to 
preclude migration of 
contamination as specified in the 
H&S Plan. Evaluate the need for 
interim measures/interim remedial 
action. Proceed when hazard is 
mitigated and it is safe. 

Remove people from hazard. 
Evaluate the situation. Notify the 
appropriate WETS staff as 
described in the H&S Plan. 
Deenergize power to electrical 
lines immediately. Deenergize 
high pressure gas and/or steam 
lines. Remove people from 
hazard. Repair the damage. 
Proceed when safe. 

Contact EG&G radiological 
engineering immediately to assess 
the situation and the need for 
additional safety equipment. 
Proceed when safe to do so. 

Collect samples of opportunity to 
delineate the areal and lateral 
extent of contamination. This 
contingency may include the 
procurement of in situ field 
instruments. 
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TABLE 4-6 
Contingency Measures 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

ACTIVITY 

Sampling 

POTENTIAL PROBLEM 

Pipeline is full of liquid 
when opened. 

Notes: 

H&S = Health and Safety 
WETS = Rocky Flats Environmental Technology Site 

CONTINGENCY 

Access pipe from top using small- 
diameter access hole. Evaluate 
pipe contents before proceeding. 
Exercise spill control and 
containment procedures, if 
necessary. Evaluate early removal 
options. 
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TABLE 4-7 
Removal Action Criteria 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

Health and Safety Issues 

Waste Issues 

Physical Access and Feasibility 

~ ~ 

Administrative Requirements 

RCRAICERCLA 

An approved Health and Safety Plan for the removal action 

Engineering controls in place to minimize contaminant migration as 
required by the Plan for Prevention of Contaminant Dispersion (DOE 
1992c) 

Approved operating procedures for characterizing, handling, and 
transportation of the waste 

Feasible disposal/treatment options to receive the waste 

Removal action does not damage structures or utilities 
~~~~ 

Removal action meets the requirements of the WETS Operating 
Procedure for Excavations and Trenching (l-b37-HSP-12.08) 

Removal action does not adversely affect RFETS security, such as 
blocking access to major roadways in the Protected Area 

RFETS IWCP are written and approved 

RFETS permits, such as soil disturbance and land use permits, are in 
place 

Ouality assurance reviews are in place 

WETS Preliminary Remediation Goals are set for contaminants of 
concern in soil medium 

Action levels (maximum contaminant levels) for contaminants of concern 
in water medium are set 

If contaminated soils are removed (source areas) and contaminated 
groundwater exists, it will be handled through an existing remedial 
action 

Source removal supports the final remedial action for the Record of 
Decision 

DOE 
RFETS 
IWCP 
RCRA 
CERCLA = Comprehensive Environmental Response, Compensation and Liability Act 

= US. Depaliment of Energy 
= Rocky Flats Environmental Technology Site 
= Internal Work Control Packages 
= Resource Conservation and Recovery Act 

' 
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P- 3 

P-4 

P- 5 

p-e 

P- 7 

P-9 

Y es 

Yes 

YesiNo 

Yes 

YeSiNo 

YesMo 

No 

No 

No 

No 

No No 

No No 

N O  N o  

No No 

No No No P-11 

~ 

Y es 

TABLE 4-8 
OPWL Field Investigation Recommendations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

HAS PIPELINE 
BEEN 

REMOVED? 

PIPELINE 
DESIGNATION 

IS PIPELINE 
ACCESSIBLE 

TO 
EXCAVATION 
ACTIVITIES? 

Yes 

PORTIONS PART OF CURRENTLY USED 
CURRENT FOR OTHER 

SYSTEM? 

FIELD 
INVESTIGATION 

RECOMMENDATION (2) 

COMMENT 

____ _____ ~~~~ 

Portion.of P-1 is incorporated 
into the new process waste 
system as permitted RCRA 
units. 

Defer Partially P- 1 

No Defer Line is located beneath 
building. 

Sample 

Sample 

,Locate/Sample 

N o  

No 

N o  Portions of line located 
beneath building. 

No Sample 

Defer No 
No I Y os No Portion of line located beneath 

building. 

Portions of line located 
beneath buildings; 
discrepancies in map locations 
exist. 

No LocatelSample 

I p-lo 
Y es 

No I No No Sample No Portions of line located 
beneath building. 

No 

No 

Sample 

LocatelSampla I p-12 
Y 0s 

No I No No Need to further evaluate 
mislabeled lines on map. 

Need t o  further evaluate 
mislabeled lines on map. 

Some of P-14 may have been 
removad during construction 
of buildings; discrepancies in 
map locations exist. 

No LocatelSample 

~ 

Partially LocatelSample 

Page 1 of 5 
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TABLE 4-8 
OPWL Field Investigation Recommendations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE IS PIPELINE PORTIONS PART OF CURRENTLY USED HAS PIPELINE FIELD 
DESIGNATION ACCESSIBLE TO BE CURRENT FOR OTHER BEEN INVESTIGATION 

TO ADDRESSED PROCESS WASTE SERVICES? (1 1 REMOVED? RECOMMENDATION 12) 
EXCAVATION AS PART OF SYSTEM? 
ACTIVITIES? OU47 

P-15 YW No No No No Sample 

P-16 Y es No No N o  No Sample 

P-17 YesMo No No No Partially Sample 

P-19 Yes No No No Partially Sample 

P-25 YesMo No No No No LocatelSample 

P-26 Yes Yes No No No SampleITransfer 

P-27 Yes No No No No LocatelSample 

P-28 Yes No No No No LocatalSample 

P-29 Ye6 No No No No LocatslSample 

P-30 YesMo No No Yes No LocatelSample 

COMMENT 

Portions of line located 
beneath building. 

Portion of line beneath 
buildings, soma lines removed. 

Used as fire plenum deluge for 
Building 771. 

Portions of line beneath 
building. 

Sample portions of line within 
ou9. 

Discrepancies in map locations 
exit. 

Discrepancies in map locations 
exit. 

Discrepancies in map locations 
exit. 

Portion of pipe used for fire 
plenum deluge for Buildings 
776 and 777. 

IwpfJ flafs\ou9\tschmom\pipsline\tebls4-8 10127194 
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PORTIONS PART OF CURRENTLY USED HAS PIPELINE 
TO BE CURRENT FOR OTHER BEEN 

ADDRESSED PROCESS WASTE SERVICES? (1) REMOVED? 
AS PART OF SYSTEM? 

OU47 

P-30.1 

P-30.2 

P-32 YesMo 

FIELD COMMENT 
INVESTIGATION 

RECOMMENDATION (2) 

P-33 [ Yes 

PIPELINE 
DESIGNATION 

P-34 I Y e s  

IS PIPELINE 
ACCESSIBLE 

TO 
EXCAVATION 
ACTIVITIES? 

YesMo I P-34.1 

~ ~~ 

No 

No 

No 

P-35 1 Yes 

~ ~ ~ ~~ 

No No No LocatelSampla 

No No No Transfer Pipeline located in tunnel. 
transfer t o  OU8 activities. 

No No No LocatelSample Portions of line beneath 
building. 

No 

No 

No 

No No Partially LocatelSample Western section was removed 
for building construction. 

No No No LocatelSample 

No No Unknown LocatalSampla Portions may have been 
removed. 

TABLE 4-8 
OPWL Field Investigation Recommendations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

P-36 

P-37 

P-38 

P-39 

P-40 

Y es 

Y es 

Y e s  

Y es 

Y es 

No I No I No I No I Locate/SamDta I I 

Y es 

Y e s  

No 

No 

No 

Y e6 

No No No SamplelTransfer 

No No No Locate/SamplelTransfer 

No No Unknown LocatelSample 

No No No Sample 

No No Partially LocatelSampla 

No No Partially SamplelTransf er P-41 

Sample/lransf er I No I No I Yes 1 No 

Yes 

Sample portion of line within 
ou9. 

Sampla portion of line within 
ou9. 

Discrepancies in map 
locations. Sample portion of 
line within OU9. 

Portions of line may have been 
removed. 

Aboveground piping hea been 
removed. 

Portions of line have been 
removed, some beneath 
building. Sample portion of 
line within OU9. 

Page 3 of 5 
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N o  

N o  

N o  

N o  

Yes 

. Yes 

Yes 

Y es 

YSS 

No 

N A  

N o  

N o  N o  

N o  N o  

No No 

No No 

N o  No 

Unknown No 

N o  No 

N o  No 

Unknown No 

N o  N o  

NA NA 

N o  No 

N o  

N o  

N o  

Sample 

Sample 

LocataISnrnpla 

N o  I Samplemransfer I Sample portions of line within 

P-47 

P-46 

P-49 

P-50 

P-51 

P-52 

P-53 

P-54 

NA 

N A  

N A  

N A  

N o  

N A  

Yes 

YesINo 

N o  Trans f or 

N o  

Unknown 

N o  

Transf or Part of OU4. 

Part of OU4. Transfer 

Transf er Part of OU4. 

Partially 

N A  

Defer Line located beneath building. 

NA Not part of OPWL. 

Partially SamplelDafer 

P-57 

~~ 

N A  N A  Line may not exist. N A  

TABLE 4-8 
OPWL Field Investigation Recommendations 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

PIPELINE IS PIPELINE 
DESIGNATION ACCESSIBLE 

EXCAVATION 
ACTIVITIES? 

' 1 TO 

PART OF CURRENTLY USED 
CURRENT FOR OTHER 

AS PART OF SYSTEM? 

COMMENT FIELD 
INVESTIGATION 

REMOVED? RECOMMENDATION 12) 

Portions of line have been 
removed, some beneath 
building. 

I P-42 YesMo Portions beneath buildina. 

I P-43 I --Yes Sample portions within OU9. 

Sample portions within OU9. 

Part of OU4. 

N o  Discrapancy in map locations 
exist. 

Some portions removed: 
others incorporated into the 
new process wnste transfer 
system as active RCRA 
permitted units. l -  I 

I p-55 I Yes I LocntelSample N o  
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PIPELINE 

ADDRESSED 

ACTIVITIES? OU4? 

P-60 

P-61 

TABLE 4-8 
OPWL Field Investigation Recommendations 

O U 9  Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

Yes No 

Y es No 

Y e6 

No 

LocatelSample 

Sample 

CURRENT FOR OTHER 

SYSTEM? 

P-63 

P-64 

P-65 

P-66 

I No 
No 

YesMo No 

YesMo No 

Y es No 

YesMo No 

I No 
No 

No 

No 

No 

No 

No I No 

No 

No 

No 

No 

No I No 

Portions 

No 

No 

No 

LocatelSample 

LocatelSample 

LocatelSample 

LocatelSemple 

I I 
HAS PIPELINE FIELD 

BEEN 1 INVESTIGATION 
REMOVED? RECOMMENDATION (21 

Note: 

(1) Including f i r e  plenum l ines .  

(2) T R A N S F E R :  T r a n s f e r  r e s p o n s i b i l i t y  to adjacent O U s  or Early Action Agency at RFP.  
D E F E R :  Defer further investigation of the p o r t i o n  of p i p e l i n e  that is still in use or inaccessible. 
LOCATE: Conduct pipeline locating evaluation (Figure 4-31, 
SAMPLE: Initiate pipeline sample method evaluation ( F i g u r e  4-41,. 

YesINo = Portions of line are accessible; others are not. 
NA = Not Applicable 

Iwpf) flats\ou9\tschmem\pipsline\tabla4-8 10127194 

COMMENT 

~~ 

Unknown LocatelSample Portions may have been 
removed. 

LocatelSarnple I Unknown Portions may have been 
removed. 

Confirm removal of pipeline. 

Portions of pipeline located in 
tunnel 

Portions of pipeline located 
beneath building. 

Portions of pipeline located 
beneath building. 
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FIGURE 4-1 
OU9 FIELD INVESTIGATION CONCEPTUAL APPROACH 

OU9 ORIGINAL PROCESS WASTE LINES 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE, COLORADO 

PIPELINE APPLICABILITY TO 
OPWL FIELD INVESTIGATIONS 

PART OF NEW PWTS? 

USED FOR OTHER 

PIPELINE 
LOCATION VERIFICATION 

ELECTROMAGNETIC 
TECHNIQUES 

SITE CONDITIONS NOT 
CONDUCIVE TO SOIL 
Dl STU RBANCE GROUND PENETRATING 

RADAR 

PURPOSES AT RFETS? 
No 

INTERCEPTOR TRENCHES 

PIPELINE 

LOCATED 

PART OF ANOTHER OU 
INVESTIGATION? 

YES 

V 

FROM OU9 

INVESTIGATION REPORT 

VIDEO COORDINATES 

1 I I 

* 
PIPELINE 
3JCCESS- 

FULLY 
SAMPLED 

___, 
PIPELINE 
LOCATED 

PIPELINE 
INTEGRITY EVALUATION 

PRESSURE TESTING 

VIDEOINSPECTION 

CONFIRMATION SOIL 
SAMPLING 

VISUAL OBSERVATIONS 

PIPELINE FIELD SAMPLING 

~~~~ 

TEST PITS 

BOREHOLES 

GEOPROBES/ 
HYDROPUNCH 

HAND AUGER/SHOVEL 

LA/ COMPLETED INVESTIGATION? I 

I 
SITE CONDITIONS NOT 
CONDUCIVE TO SOIL 

DISTURBANCE 

I 

INVESTIGATION DEFERRAL 

DISCONTINUED USE FROM 
NEW PWTS 

OTHER USE AT RFETS 
DISCONTINUED 

NOT INVESTIGATED UNDER 
ANOTHER OU 

SITE CONDITIONS NOW 
ALLOW SOIL DISTURBANCE 

YES 

EARLY ACTION EVALUATION 

PERFORM EARLY 
ACTION ACTIVITIES, 
IF WARRANTED 

STAGE I INVESTIGATION COMPLETION 

CONTINUE INVESTIGATION UPON PIPE 
OR BUILDING DEACTIVATION 

NO FURTHER INVESTIGATION REPORT(S) 

SUBMIT TECHNICAL MEMORANDUM 2 - 
PIPELINES 
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VI w 
0 
ch 
VI 
VI 

PIPELINE 
A PPLICA BlLlTY 

TO OPWL 

INVESTIGATION 
FIELD - 

PIPELINE 
L OCA TlON 

VERIFICATION 

PIPELINE 
FIELD 

SAMPLING 

FIGURE 4-2 
CONCEPTUAL OU9 FIELD SAMPLING APPROACH 

OU9 ORIGINAL PROCESS WASTE LINES 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE, COLORADO 

START 

START 

1 .oo 
PIPELINE IDENTIFICATION FROM 

TECH MEMO I, VOL. I I  

4 INVESTIGATION UNTIL 
BUILDING/PIPELINE 

I 

HAS PIPELINE BEEN CONVERTED TO NEW 
PROCESS WASTE TRANSFER SYSTEM? 

NO 

f HAS PIPELINE BEEN CONVERTED TO \ YES 
I 

OTHER USES AT RFETS? 

NO 1.50 

NOTIFY PROPER 
RFETS AGENCIES 

DELETE PIPELINE FROM 
YES, IS THE PORTION OF PIPELINE UNDER 

INVESTIGATION CONSIDERED PART OF A 
SEPARATE OPERABLE UNIT? OU9 INVESTIGATIONS 

1.60 
NO 

Y n 
DO SITE CONDITIONS PREVENT SOIL 

W 
2.00 

4 SEE FIGURE 4-3 
PIPELINE LOCATION EVALUATION I YES 

I ' 2.44, 
2.46, 

SEEFIGURE 4-4 
PIPELINE SAMPLING METHOD EVALUATION 

2.43, 
2.45, 
2.51. 

PIPELINE 
REMOVAL 

FROM 
ou9 w 

J. 3.20 NO 

SOIL DISTURBANCE PERMIT OBTAINABLE? ACTIVITY RELATED TO GROUNDWATER 
EE TABLE 4-4 EXCAVATION CONSIDERATION AND SOIL INVESTIGATION DEFERRED 

NO YES 

I 

PIPELINE 
INTEGRITY 

EVA L UA TlON 

c EARLY 
ACTION 

EVALUATION 

STAGE I 
INVESTIGATION 
COMPL ETlON 

- 
START 

INVESTIGATION 
DEFERRAL 

+ 4.00 

CONDUCT PIPELINE INTEGRITY EVALUATION I ACTIVITIES RELATED TO RESIDUE WIPE 
SAMPLES AND/OR PIPELINE INTEGRITY 

PIPELINE CANDIDATE FOR EARLY 

5.00 
NO 

/ 
ARE THERE ADDITIONAL PlPELlNESnEST 

AREAS TO BE INVESTIGATED? 

No .1 6.00 

SUBMIT TECHNICAL MEMORANDUM 2 - 
PIPELINES 

W 

RETURN TO START OF 

SAMPLING APPROACH 
FIGURE 4-2, OPWL 

NOTE: FOR NUMBER REFERENCE, REFER TO TABLE 4-2 
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I 

I 

I 

I 

~ 

~ 

1 

I 

I 

wl 
W 

% 
wl 
VI 
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2.42 2.43 YES 

USE ELECTROMAGNETIC 
INDUCTIVElCONDUCTlVE ONDUCTIVE MATERIAL OR 
TRACING TECHNIQUES 

IS PIPE MADE OF 

INCLUDE A TRACE WIRE? 

FIGURE 4-3 
OU9 PIPELINE LOCATION EVALUATION 
OU9 ORIGINAL PROCESS WASTE LINES 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE, COLORADO 

No 

START 

2.00 

PIPELINE LOCATION NEEDS 
FIELD VERIFICATION 

I 0. YES -1; PIPELINE LOCATION CAN BE VISUALLY VERIFIED 
USING GROUND SURFACE FEATURES SUCH AS FIGURE 4-4 

MANHOLES, VALVE VAULTS, ETC. 

( HAS PIPELINE BEEN REMOVED FROM YES 

ITS ORIGINAL LOCATION? 

IS PORTION OF PIPELINE 
LOCATION KNOWN? 

PIPELINE LOCATING 
METHOD EVALUATION 

FROM BUILDING OR 
STRUCTURE BE VERIFIED? 

IS PIPE ACCESSIBLE FROM 
BUILDING. VALVE VAULT, ETC.? 

0 YES HAS PIPELINE LOCATION (L$F2.45 OR VIDEO LOCATING 
TECHNIQUES 

FIGURE 4-4 e BEEN VERIFIED? 

BEEN VERIFIED? 

W 1 2.50 

YES IS AREA OF SUSUSPECTED PIPE 
LOCATION MIXED WITH OTHER KNOW 

PIPELINES AND/OR UTILITIES? 

USE GROUND PENETRATING 
RADAR OR MAGNETIC 
DETECTION LOCATING 

TECHNIQUES 

BEEN VERIFIED? - 2.60 

DO EXCAVATING ACTIVITIES MEET 
THE CRITERIA LISTED IN TABLE 4-4? 

I 
FIGURE 4-2 

. .  
2.61 * 

YES 

REMOVE CONCRETE/ASPHALT FROM 
EXCAVATION TARGET AREA AND 

COLLECT SURFACE SOIL SAMPLE + 2.62 
EXCAVATE "INTERCEPTOR 

TRENCH"T0 LOCATE PIPELINE 

HAS PIPELINE LOCATION BEEN 

"0 FIGURE 4-4 

NOTE: FOR NUMBER REFERENCE, REFER TO TABLE 4-3 



FIGURE 4-4 
OU9 PIPELINE SAMPLING METHOD EVALUATION 

OU9 ORIGINAL PROCESS WASTE LINES 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE, COLORADO 

3.00 
I LOCATE TEST AREA FROM PLATES PRESENTED IN TECH MEMO 1, VOL. II 1 

.). 
~ 

3.1 0 
S INTERCEPTOR TRENCH USED TO LOCATE PIPELIN 

$ YES 3.1 1 
YES 

ES INTERCEPTOR TRENCH COINCIDE WITH TARGET TEST ARE 

(JJ FIGURE 4-2 

REMOVE CONCRETE/ASPHALT 
FROM TEST AREA (IF ANY) AND 

COLLECT SURFACE SOIL SAMPLE { 3.30 
:IS PIPELINE DEPY~YEATER THAN? 

4 FEET BELOW GROUND SURFACE? 

IS TEST AREA LOCATED WITHIN YES 

SAMPLES WITH HOLLOW-STEM 
AUGER DRILL RIG OR BY 

3.41 

3 FEET OF BURIED 
I SOIUGROUNDWATER 

3. NO 3.42 SAMPLES WITH HAND 
RE TARGET SAMPLE DEPTHS BELOW T 
ANTICIPATED GROUNDWATER LEVEL? 

YES + AUGER OR SHOVEL 

3.71 3.72 3.73 
THERE POTENTIAL BENEF PERFORM 

START FROM PRESSURE TESTING OR PRESSURE TESTED PRESSURE TEST OR 
OR VIDEOED? VIDEO INSPECTION VIDEO INSPECTION? 

I NT E R I 0 R AVA I LA B LE? 
k i n  I I I 

Y I"-  

AND/OR GI 
/ 

i I 

NO 

I I I 

WAS A TEST PIT USED K t  bUIL 

A _ . .  FA..---^ I No 
3.81 I v I 

J. 

$. 3.90 

CUT OPEN OR DISMANTLE PIPELINE 

COLLECT RESlDUEMllPE SAMPLE FROM ACCESS 

OBTAIN INSIDE SURFACE RADIOLOGICAL DOSE 
RATE MEASUREMENTS WITH GAMMA PROBE 

I 

JI 3.91 
IF PIPELINE WAS CUT OPEN OR DISMANTLED, 

REASSEMBLE (IF POSSIBLE) OR GROUT CLOSED 

I RETURN TEST AREA TO PREINVESTIGATIVE STATE 1 
I J 

JI 4.00 

EXCAVATION ACTIVITIES CONDUCTED 
NEXT TEST AREA MEET THE CRITERIA 

4.10 YES 

CONDUCT CONFIRMATION SOIL SAMPLING 
ALONG PIPELINE (SEE FIGURE 4-5) 

. - .  

4.11 

I COLLECT APPROPRIATE SOIUGROUNDWATER SAMPLES 

J. 
DOES CONFIRMATION SAMPLE DATA INDICATE NO 

EXCEEDANCE OF RFETS PRGs FOR SUBSURFACE SOILS? 

4.31 

1 COLLECT APPROPRIATE SOIUGROUNDWATER SAMPLES I 

START 

IS IMMEDIATE ACTION 
SAMPLING 
ACTIVITIES 

Q 4.5; 

4.40 

PIPELINE A CAND 

PROVIDE RECOMMENDATI 

REQUIRED TO PROTECT 
WORKER SAFETY 

ACTIONS - NOTIFY 
APPROPRIATE RFETS 

AGENCIES 

STOP OU9 OPWL 
SAMPLING ACTIVITIES 

YES 

PROVIDE EARLY REMOVAL 
ACTION RECOMMENDATIONS 

NOTE: FOR NUMBER REFERENCE, 
REFER TO TABLE 4-5 
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3 on cv 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I :ip 

-2 cv I 

cv 0 19 

0 

200' 
MAX I MUM 

- c 

TEST AREA 

7 (NON-CON T AM IN AT ED) 

\ 
---------- 

PIPELINE TRENCH 
BOUNDARIES 

t _ . . .  

Fr---- /I 
/I 
' I  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 

EST AREA CON TAM IN AT ED 

LEGEND 

0 Sample concentrations 
exceed soil PRG's 

Additional con firma tion 

-7 OPWL PIPELINE 
OR LOCATION OF 

I REMOVED OPWL 
PIPELINE 

LOCAT IONS 

NOTE: OT TO S LE 

FIGURE 4-5 
PIPELINE INTEGRITY CONFIRMATION 

SAMPLE LOCATIONS 
OPERABLE UNIT 9 

ORIGINAL PROCESS WASTE LINES 
TECHNICAL MEMORANDUM 1, VOLUME I1 

AEG&G ROCKY FLATS 
Rocky Flats Environmental 
Technology Site 
P.O. Box 464 
Golden, Colorado 80402-0464 
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Rocky Flats Environmental Technology Site Manual: RFPER-TM1-93-OU9.2 
Operable Unit 9 Section: 5.0 REV. 0 
Technical Memorandum No. 1 Page: 1 of 25 
Volume IIA - Pipelines Organization: Environmental Management 

5.0 FIELD PROCEDURES 

This section provides guidance for the conduct of field operations under the proposed RFI/RI 

program at OU9. A discussion of the sampling and analysis rationale for this program has 

been presented in Section 4.0 of this memorandum. Site-specific analytical requirements are 

presented in Section 6.0. All field activities for OPWL pipelines will be conducted in 

accordance with the WET operating procedures (OPs) outlined in the Environmental 

Management Division (EMD) OP F0.28, Tank and Pipeline Investigation (EG&G latest 

version). In addition, all field activities must be conducted in accordance with the most 

current version of the Integrated OUs project Health and Safely PZan (DOE 1993b). Health 

and safety protocols for actions such as confined space entry, heavy equipment operation, 

excavation and trenching, shoring, radiation monitoring, and air monitoring are addressed 

in the Health and Safety Plan (DOE 1993b). 

- 

0 
For discussion purposes, field methodologies to be used under the OPWL pipeline 

investigation have been divided into the following four categories: 

0 Field Operations; 

0 Test Area Sampling; 
0 

0 Data Management and Reporting. 

Sample Handling and Record Keeping; and 

A summary of the specific field methods to be used, by category, is provided in the 

following sections. Additional details of the methods can be found in the referenced WET 

OPs. In addition, Table 5-1 has been included to provide a summary of WET EMD OPs 

applicable to the proposed OPWL sampling activities. 

wp\flats\ou9\techmem\pipcline~ct-S October 3 I ,  1994 Draft Final 
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Rocky Flats Environmental Technology Site Manual: RFPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 5.0 REV. 0 
Technical Memorandum No. 1 Page: 2 of 25 
Volume IIA - Pipelines Organization: Environmental Management 

5.1 F'IELD OPERATIONS 

This section of the report provides a brief summary of field activities excluding test area 

sampling. Test area sampling activities are discussed in Section 5.2, sample handling and 

record keeping are addressed in Section 5.3, and data management is discussed in Section 

5.4. 

5.1.1 Visual Inspections and Site Walks 

Visual inspections and site walks (VI/SW) will be per,mned before field activities begin. 

Results of the VIEWS will help identify the following: test area locations; OPWL 

component locations and interconnections; loations of structural features such as overhead 

or underground piping and utilities, valves, cleanouts, and manholes; locations of pipeline 

connections to buildings; areas where construction activities may have damaged OPWL 

components; and logistical problems associated with field sampling activities such as security 

requirements and heavy equipment access restrictions. - 

5.1.2 Surface Radiological Surveys 

As part of the OPWL field activities, a surface radiation survey will be conducted throughout 

OU9 using a HPGe detector to assess the potential for radioactive contamination in surface 

soils. The HPGe instrument is a semiconductor radiation detector that measures in situ 

low-energy x-ray and gamma-ray emitting radionuclides in soil. The HPGe detector has a 

broad energy range, the ability to identify all gamma-emitting radionuclides, and exhibits 

high resolution. The survey detects concentrations of gamma-emitting radionuclides 

including but not limited to potassium-40; radium-226; thorium-232; cesium- 137; 

americium-24 1 ; plutonium-239, -240, and -24 1 ; and uranium-233, -234, and -235. The 

HPGe surveys are conducted according to EMD OP GT.30, Znsitu Characterization for 

Radionuclides (EG&G latest version). The HPGe results for these areas will be used to 

wp\flats\ou9\tcchmem\pipeline~ct-5 October 3 1, 1994 Draft Final 



Rocky Flats Environmental Technology Site Manual: RFPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 5.0 REV. 0 
Technical Memorandum No. 1 Page: 3 of 25 
Volume IIA - Pipelines Organization: Environmental Management e 
locate "hot spots" to guide subsequent NaI radiological surveys that may be used to identify 

additional test areas for the OPWL field investigation. 

In areas where the HPGe survey indicates elevated radiological concentrations, an NaI survey 

will be conducted to further delineate the area of contamination. The NaI scintillation 

detector, also referred to as a FIDLER, is used for detecting low energy gamma and x-rays. 

The detector consists of a single crystal of sodium iodide to which a small amount of 

thallium has been added. The detector has a narrow field of view of approximately 1 foot 

in diameter when held 2 inches above the ground. This instrument is designed to measure 

low-energy gamma-rays and x-rays that are characteristic of americium and plutonium. The 

procedure for use of the FIDLER (EMD OP F0.16, Field Radiological Measurements) 

(EG&G latest version) requires establishing a background reading, NaI surveys will be 

conducted at areas in OU9 where elevated radiological concentrations are detected by the 

HPGe survey by using a rectangular grid that covers the approximate area of the valve vault 

or pipe alignment. Radiological survey points will be surveyed with the use of a global 

positioning system (GPS) in accordance with EMD OP GT.27, Autonomous Operation of 

Global Positioning Equipment (EG&G latest edition). 

5.1.3 Permitting and Utility Clearance 

Before any excavation or soil disturbance activities, proper utility clearance activities must 

be completed and a Soil Disturbance Permit must be obtained. Utility clearance may consist 

of activities such as the marking of underground utilities and the deenergizing of high voltage 

electrical and high pressure gas or steam lines, if applicable. All permitting and utility 

clearance activities will be performed in accordance with procedures contained in EMD OP 

GT. 10, Borehole Clearing (EG&G latest edition) and WETS procedure l-B37-HSP-12.08, 

Excavations and Trenching (EG&G 1993a). 
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5.1.4 Surveying 

The locations of all test areas will be paced and taped off before sampling or drilling. After 

excavation activities have been completed, all drilling and sampling locations will be 

surveyed with the use of a GPS in accordance with EMD OP GT.27, Autonomous Operation 

of Global Positioning Equipment (EG&G latest edition). 

5.1.5 Pipeline Location and Tracing 

In general, it is expected that pipeline structura features (e.g., manlloles, valve vaults) will 

allow pipeline alignments to be traced accurately enough to allow location of test areas along 

the alignment. However, where no structural features exist or are widely spaced, alternate 

pipeline-location methodologies and devices may be necessary to trace the pipeline. When 

specific procedures for performing pipeline location and tracing are not covered under 

approved EMD OPs, Standard Operating Procedures (SOPS) will be developed and submitted 

before the initiation of fieldwork by the contractor(s) who has been selected to perform the 

service. These procedures will then be modified as necessary to support the objectives of 

the OU9 RFI/RI and to conform with project-specific health and safety or environmental 

protection requirements. The following sections present examples of these alternative 

methods. 

-. A dual-mode magnetic and cable locator (Schoenstedt MAC-51B) 

designed for locating buried iron and steel objects and tracing underground cables will be 

used to help locate OPWL pipelines, when needed. The locator will be used in the magnetic 

mode and will be operated in accordance with the manufacturer’s instruction manuals. All 

activities will be in accordance with EMD OP GT. 18, SurJace Geophysical Surveys (EG&G 

latest version). Materials such as vitrified clay may not, however, be conducive to this type 

of survey. 
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Electromagnetic Inductive/Conductive Tracing Techniaues. Conductive (Le., metal) pipes 

can be readily located by attaching a transmitter to the outer surface of the pipe. A signal 

is then produced and is sent along the pipeline. This signal can be traced by a detector at 

the surface. For nonconductive pipes, a flexible steel tape or similar conductive material 

may be inserted into an opening in the pipe and fed down the pipeline. A signal is then sent 

down the tape and is picked up by a detector at the ground surface. Specific procedures for 

performing these techniques will be developed by the chosen subcontractor(s) and must be 

approved before field activities start. 

Transmittinv - Sounde Techniaues. A transmitting sounde may be inserted into an opening 

in the pipe and moved down the pipeline with push rods or a steel tape that can be traced 

by a detector at the surface. Specific procedures for performing these techniques will be 

developed by the chosen subcontractor(s) and must be approved before field activities begin. 

Ground-Penetrating Radar (GPR1. The GPR transmits electromagnetic pulses into the 

ground from an antenna near the surface. These pulses are reflected back to a receiver from 

a variety of subsurface interfaces. As the antenna is moved along a survey line, the GPR 

signals are processed and displayed on a graphic recorder. The display data are two- 

dimensional continuous profiles along the surveyed line and depict time versus distance. 

The GPR resolution of subsurface features is excellent when favorable conditions exist and 

is readily applicable for use in detecting underground pipelines. However, actual depth 

penetration is highly site-specific and dependent on near-surface soil conductivity. Highly 

conductive soils, such as clays, can reduce penetration to less than 3 feet. Less conductive 

materials, such as clean well-sorted sandstone, will allow penetration to as deep as 30 feet. 

Operation of GPR will be consistent with the manufacturer’s instruction manual, and all 

procedures will be in accordance with EMD OP GT.18, SurjCace Geophysical Suweys 

(EGBrG latest version). 

wp\flals\ou9\tcchmem\pipcline\~ct-~ October 3 1, 1994 Draft Final 



Rocky Flats Environmental Technology Site Manual: RFP/ER-TM1-93-OU9.2 
Operable Unit 9 Section: 5.0 REV. 0 
Technical Memorandum No. 1 Page: 6 of 25 
Volume IIA - Pipelines Organization: Environmental Management 

0 

Video Inmtion. Video inspection of pipeline interiors may be useful in tracing pipeline 

alignments by providing azimuth and range data and may also aid in evaluating the integrity 

of the pipeline. It can be performed on pipelines as small as 3 inches in diameter. Video 

inspection is performed using a remote camera and closed-circuit television. All video 

activities will be conducted in accordance with WETS procedure 210o0-SUI-SW.01, Video 

Inspection of Pipelines (EG&G 1993b). 

Interceptor Trenches. Interceptor trenches will be, used only when all other available 

locating techniques have failed. Interceptor trenches can be dug in areas where the location 

of the pipeline is approximate. After the pipeline is located, the alignment of the pipeline 

can be verified and further locations approximated. Interceptor trenches may be used for 

locating and tracing vitrified-clay pipelines, which may not be conducive to other means of 

locating. All trenches will be excavated in accordance with EMD OP GT.7, Logging and 

Sampling of Test Pits and Trenches (EG&G latest version). 

5.1.6 Sampling Equipment 

Before sampling, the following equipment must be obtained as required by EMD OP FO. 13, 

Containerization, Preserving, Handling, and Shipping of Soil and Water Samples (EG&G 

latest version). Examples of equipment specified in OP F0.13 include sample glassware 

with preservative (as described in Section 6.0), coolers, thermometer, blue ice, sample 

labels, chain-of-custody forms, custody seals, zip-lock bags, bubble wrap, vermiculite, 

strapping tape, clear tape, and a carboy to transport rinsate water. 

5.1.7 Field Communications 

A proper communication system for field personnel must be established before sampling for 

emergency notification and response. Communications in the field are to be established and 

operated in accordance with EMD OP FO. 1 1, Field Communications (EG&G latest version). 
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5.1.8 Test Pit Excavation and Logging 

Test pit excavation is one of the options for conducting test area sampling activities presented 

in Section 4.0. In the event that this method is selected, test pits will be excavated and 

logged in accordance with EMD OP GT.7, Logging and Sampling of Test Pits and Trenches 

and Constmction Excavations (EG&G latest version) and WETS procedure 

l-B37-HSP-12.08, Excavations and Trenching (EG&G 1993a). As specified in OP GT.7, 

all excavations that are deeper than 4 feet will be examined daily by the designated 

"Excavation Competent Person" and measures will be taken to comply with OSHA 

regulations before personnel entry. 

If test pit excavation is the option selected for pipeline sampling, excavation will begin after, 

collection of a surface soil sample at the test pit location and after removal of any pavement 

or other surface cover, as necessary. Test pit excavation will be performed in a manner that 

does not damage in situ conditions of the pipelines. Mechanized digging equipment (e.g., 

backhoes) will be used to remove only the bulk of the material covering the pipeline. 

Periodic manual probing may be necessary to measure the depth of the remaining cover. 

Once a depth of cover of less than 1 foot remains, test pit excavation will be completed with 

shovels. Information gathered to complete excavation permitting procedures, as described 

in EMD OP GT.lO, Borehole Clearing (EG&G latest version), will help in planning the 

excavation by identifying potential interferences (e. g., nearby underground utilities). 

The test pit and pipeline will be photographed and sketched in accordance with EMD OP 

GT.7, Logging and Sampling of Test Pits and Trenches (EG&G latest edition). Any 

evidence of pipeline degradation will be described in detail. The location and invert 

elevation of the pipe will be surveyed and the visible contamination, extent of trench backfill, 

and type of backfill material of the soils exposed in the excavations will be described. 
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5.1.9 Subsurface Drilling and Logging 

Field procedures and required equipment for soil borings are specified in EMD OP GT.02, 

Drilling and Sampling Using HollowStem Auger Techniques (EG&G latest version). Before 

drilling, the location will be cleared for utilities in  accordance with EMD OP GT.lO, 

Borehole Clearing (EG&G latest version). It is anticipated that soil borings will be drilled 

along the pipeline alignments and both trench-fill material and native soil underlying the 

trench will be sampled. Where drilling rig access is restricted (e.g., a building or security 

fence), the borings will be drilled as close as possible to the originally planned location. In 

such instances, it may be possible to drill the borings with a hand auger, depending on the 

depth required. 

A complete lithologic log of conditions encountered during drilling will be maintained in 

accordance with EMD OP GT. 1, Logging of Alluvial and Bedrock Material (EG&G latest 

version). After completion of drilling and sampling, boreholes will be plugged and 

abandoned following EMD OP GT.5, Plugging and Abandonment of Boreholes (EG&G latest 

version). 

5.1.10 Hydraulic Sampling Methods 

Subsurface-soil samples may also be collected through the use of hydraulic sampling 

methods. An example of this type of sampling method, using a Geoprobe@ Model 8-M 

truck-mounted hydraulic ram is presented below. SOPS for this particular method have been 

developed as part of the soil-gas sampling conducted under the current IOU field sampling 

program (EG&G 1994~).  

The proposed Geoprobe@ method would use a dynamic subsurface-soil sampling procedure 

involving the use of a 2-inch diameter by 24-inch long stainless-steel lined California core 

barrel. A Geoprobe@ Model 8-M truck-mounted hydraulic ram drives the core barrel to 
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prescribed sampling depths. The weight of the truck and the hydraulic ram can be applied 

when driving the barrel, enabling it to be driven to the prescribed depths. 

Because specific procedures covering this type of activity are not yet covered under approved 

EMD OPs, SOPS will be developed and submitted by the contractor(s) selected to perform 

the service before the initiation of fieldwork. These procedures will then be modified as 

necessary to support the objectives of the OU9 lZFI/RI and to conform with project-specific 

health and safety or environmental protection requirements. 

Before any intrusive work involving the geoprobe, permitting and utility clearance activities 

will be completed in accordance with EMD OP GT.lO, BorehoZe Clearing EG&G latest 

version. After completion of sampling, the hole generated by the geoprobe will be backfilled 

with native soil or a bentonite slurry. 

- 

5.1.11 Pipeline Inspection 

In accordance with the OU9 Phase I RFI/RI Work Plan (DOE 1992a), where accessible, 

pipelines and other ancillary structures are to be visually inspected to determine the physical 

condition of these structures and the presence of residual products or waste materials. 

However, it is anticipated that only a small percentage of the total pipeline system will be 

visually inspected by using test pits. Therefore, to more fully evaluate the current status of 

the pipeline integrity, additional methods of inspection such as remote video inspections and 

pressure testing may be performed, where feasible. As discussed in Section 4.0, geoprobe 

soil sampling will also be performed to confirm the results of the integrity tests. With the 

exception of geoprobe sampling, these additional methods of inspection are discussed in the 

following sections. 

Visual Ins-pection of Piwlines. After test pits have been excavated and the external surface 

of a pipeline exposed and if no groundwater is present, an inspection of the pipeline surface 
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will be performed. Visual inspections will be performed in accordance with EMD OP 

F0.28, Tank and Pipeline Investigation for RCRA Facility Investigation/Remedial 

Investigation (EG&G latest version). Inspections will also be conducted on aboveground 

pipes and pipes located in valve vaults. If the pipeline is shielded by insulation, the 

insulation will be examined (without disturbing the material) for visual evidence of leaks. 

The condition of the pipe material, if exposed, will be described and documented in the field 

book and on a field data sheet. Information noted should include the following items: 

a stained soils; 

a scoured soils from fluid flow; 

a signs of settlement or pooling; 

0 description of surrounding vegetation (if any); 

a cracks, holes, bubbling, corrosion, or other signs of material fatigue or failure; 

a welding fatigue or failure, such as cracks, pinholes, or seeps; 

a defective bell and spigot joints (including missing or deteriorated gaskets); 

0 measurement of pipe wall thickness; 

0 cracks, holes, bubbles, or other drainage pathways within secondary containment 

(liner or berm); 
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a 
0 damages, leakage, and signs of tampering within pressure release devices; and 

0 bright metal (e.g., copper pipe) indicating electrolytic activity with the piping as the 

anode (scavenged source). 

Video InsDection. Video inspection of pipeline interiors presents another method for 

evaluating pipeline integrity. In particular, video inspection may aid in evaluating leaks 

detected through pipeline pressure testing and in evaluating pipelines that are not conducive 

to pressure testing (e.g., vitrified-clay pipelines). Video inspection, which can be performed 

on pipelines as small as 3 inches in diameter, are performed using a remote camera and 

closed-circuit television. All activities will be conducted in accordance with WETS 

procedure 21OOO-SUI-SW.01, Video Inspection of Pipelines (EG&G 1993b), and EMD OP 

F0.28, Tank and Pipeline Investigation for RCRA Facility Investigation/Remedial 

Investigation (EG&G latest version). 
0 

Pressure Testing. Pipeline pressure testing will be used where feasible to aid in detecting 

release locations in unexcavated portions of the pipelines and in confirming the integrity of 

pipelines that appear sound as noted by visual inspections. Where successfully performed, 

the testing will provide an additional measure of assurance that sections of the pipeline that 

are not visually inspected have been evaluated. Pressure testing is anticipated to be 

performed on pipeline segments between available access points (test pits, manholes, valve 

vaults, etc.) where possible. However, testing will not be performed where potential access 

points are below the water table. 

Pipeline pressure testing is performed by pressurizing a length of the pipeline to a pressure 

equivalent to the pressure exerted when the pipeline is in operation or a pressure based on 

the pipe material or construction. A quantified pressure drop indicates a possible leak in the 

pipe length being tested. Specific procedures for conducting the pressure testing will be 
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provided by the subcontractor@) selected to perform the testing. These procedures will then 

be modified as necessary to support the objectives of the OPWL investigation. 

5.1.12 Equipment Decontamination 

Before and after any excavation, drilling, or sampling activities, all equipment must be 

decontaminated in accordance with the procedures outlined in the EMD OPs F0.03, General 

Equipment Decontamination, and FO. 04, Heavy Equipment Decontamination (EG&G latest 

versions). As specified in EMD OP F0.03, General Equipment Decontamination (EG&G 

latest version), the following equipment must be assembled for field use: liquinox, bristle 

brushes (all plastic), RFETS tap water or distilled water, nonreactive plastic wrap, plastic 

wrap, wash tubs, plastic sheeting for use as ground cover, and paper towels. Disposal of 

decontamination water shall be in accordance with EMD OP F0.07, Handling of 

Decontamination Water and Waste Water (EG&G latest version). 

5.1.13 Waste Disposal 

All drill cuttings, soil samples, and water samples will be monitored for organic vapors and 

radionuclides in accordance with EMD OPs FO. 15, Photoionization Detectors (PIDs) Flame 

Ionization Detectors and FO. 16, Field Radiological Measurements (EG&G latest version), 

respectively. These procedures are to be described in an upcoming addendum to the 

Integrated OUs Health and Safe0 Plan (DOE 1993b). Investigation-derived waste such as 

drill cuttings, soil samples, and water samples will be handled according to guidelines in 

EMD OPs F0.08, Handling of Drilling Fluids and Cuttings, F0.23, Management of Soil and 

Sediment Investigation Derived Material (IDM) and F0.09, Handling of Residual Samples 

(EG&G latest versions). Disposal of personal protective equipment will be in accordance 

with EMD OP F0.06, Handling of Personal Protective Equipment (EG&G latest version). 

Disposal of decontamination water shall be in accordance with EMD OP F0.07, Handling 

of Decontamination Water and Waste Water (EG&G latest version). Investigative-derived 
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soils generated from test pit excavations will be placed back into their original test pits. The 

backfilling of test pits will be consistent with the proposed procedures used for backfilling 

test pits associated with the OUlO IHSS No. 129 Building 443 tank investigations. 

5.2 TEST AREA SAMPLING 

Sampling activities for the OPWL field investigation are designed to detect points of 

contamination associated with the OPWL pipelines and to provide an assessment of the 

nature of contamination at these locations. Samples of any remaining pipeline inventory, 

trench backfill materials, and native soils will be collected during this investigation along 

with groundwater grab samples whenever groundwater is encountered. Specific sampling 

procedures for these media are provided in the following sections. Cross-sectional drawings 

showing the different types of sampling to be performed are presented in Figure 5-1. 

Sample volumes for the test area samples described in this section are designed to satisfy the 

analytical requirements described in Section 6.0. 

5.2.1 Surface-Soil Sampling 

A surface-soil sample will be collected from each test pit, borehole, and geoprobe sampling 

location before intrusive work begins. The sample will be taken from an area as close as 

possible to the center of the test area to be investigated. Surface-soil samples will be 

collected in accordance with the grab sample method described in EMD OPs GT.08, Surjiuce 

Soil Sampling (EG&G latest version). This grab method is readily applicable to discrete 

sampling at a single location consisting of a small area. Overlying pavement or other surface 

cover will be removed if necessary. Each sample will consist of a 6-inch square sampled 

to a depth of 6 inches. 
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5.2.2 Subsurfacesoil Sampling 

Subsurface-soil samples will be collected to provide information on vertical extent and nature 

of contamination. Subsurface-soil sampling will be performed using either a hollow-stem 

auger drilling method, a Geoprobe@ coring method, or test pit excavation. Descriptions of 

these three methods are presented in the following sections. 

Hollow-Stem Auper Sampling. All subsurface-soil samples will be sampled in accordance 

with EMD OP GT.02, Drilling and Sampling Using Hollow-Stem Auger Techniques (EG&G 

latest version), using the continuous-core auger method. A 3-inch inside diameter sample 

barrel will be used to collect 2-foot long samples from the boring. Figure 5-1 illustrates the 

soil boring sampling locations for OU9 test areas. As shown in the figure, soil samples will 

be collected at each of the following locations: 

0 From the ground surface before drilling as discussed in Section 5.2.1, Surface-soil 

Sampling. 

0 In the trench backfill near the bottom of the pipeline trench. If groundwater is 

encountered in the trench backfill, a sample will be collected from the sample barrel 

directly above the water table. In this scenario, the boring will be terminated and no 

further soil sampling will occur. 

0 In the native soil directly below the trench. 

a In the native soil mid-depth between the trench bottom and the water table or 

bedrock, whichever is encountered first. 

0 In the native soil directly above the water table or directly above the 

bedrocWalluvium interface, whichever is encountered first. 

0 
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If the depth between the trench bottom and the water table or bedrock is less than 5 feet, the 

mid-depth soil sample will be omitted. 

Hvdraulic Grab Samplinq. Subsurface-soil samples may &so be collected using hydraulic 

grab sampling techniques. One possible example of this type of sample method uses a 

Geoprobem Model 8-M truck-mounted hydraulic ram. The Geoprobe@ method involves a 

dynamic subsurface-soil sampling procedure using a 2-inch diameter by 24-inch long 

stainless-steel-lined California core barrel. 

This subsurface-soil sampling will be conducted as prescribed in SOPS to be developed and 

submitted by the contractor(s) selected to perform the service. Before the initiation of 

fieldwork, these procedures will be modified as necessary to support the objectives of the 

OU9 RFVRI and to conform with project-specific health and safety or environmental 

protection requirements. 

Figure 5-1 illustrates the hydraulic grab soil sampling locations for OU9 test areas. The 

sample collection interval will be the same as previously identified in Section 5.2.2, 

Hollow-Stem Auger Sampling. 

Test Pit Samding. Test pits will be excavated and sampled in accordance with EMD OP 

GT.7, Logging and Sampling of Test Pits and Trenches (EG&G latest version). Figure 5-1 

illustrates the test pit soil sampling locations for OU9 test areas. As shown in the figure, 

test pit samples will be collected at each of the following locations: 

0 From the ground surface before drilling, as discussed in Section 5.2.1, Surface-Soil 

Sampling. 

0 In the trench backfill near the bottom of the pipeline trench. If groundwater is 

encountered in the trench backfill, a sample will be collected directly above the water 
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table using grab sample techniques. 

terminated and no further soil sampling would occur. 

In this scenario,' the excavation would be 

e In the native soil directly below the trench. 

5.2.3 Groundwater Sampling 

Whenever groundwater is encountered during this investigation, groundwater grab samples 

will be collected. Analytical results from these samples may provide preliminary information 

on groundwater contamination near the pipelines. Groundwater samples will be collected 

either from test pit excavations, soil borings, or Geoprobe@ corings that have penetrated the 

water table. Test pit excavations will not be allowed to go beyond the water table; however, 

a groundwater sample will be collected whenever possible. Descriptions of these sampling 

methods are presented in the following sections. 

Test Pit Samdine;. Any groundwater encountered in a test pit will be sampled as a grab 

sample in accordance with EMD OP SW.3, Suface Water Sampling (EG&G latest version). 

Field parameters (Le., temperature, pH, and specific conductance) will be collected as 

described in EMD OPs SW.2, Field Measurements of Suface Water Field Parameters 

(EG&G latest version). The depth at which groundwater is encountered will also be 

recorded. 

Groundwater Sampling UsinP Hvdraulic SamDlinp. Techniques. Hydraulic sampling 

techniques may be used to collect groundwater samples at or near the groundwater surface. 

These samples may then be used to obtain physical, chemical, and radiological data. One 

possible example of this type of sampling technique involves the use of a Hydropunch@ 11. 

This method uses a 48-inch screen insert that is advanced to the desired depth and withdrawn 

(or opened) up to 48 inches. The Hydropunch@ could be advanced either through a borehole 

generated from a hollow-stem auger or pushed to the desired depth using a Geoprobe@. 
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a 
After groundwater enters the Hydropunch@ 11, a grab sample is collected using either a bailer 

or a peristaltic pump. If groundwater grab sampling is conducted using a Hydropunch@, the 

sampling activities will be performed as described in EMD OP GW..6, Groundwater 

Sampling (EG&G latest version). 

5.2.4 Residue/Wipe Samples 

In accordance with the OU9 Phase I RFI/RI Work Plan (DOE 1992a), pipelines will be 

inspected for remaining inventory and, if possible, a residue sample will be collected to 

characterize the past contents and use of the pipeline. Valves, cleanouts, manholes, and 

other pipeline openings are the preferred locations for collection of residue samples. Residue 

samples can also be collected at test area exposures where the pipe can either be cut open 

or dismantled. Pipelines with high radiation readings or potentially explosive environments 

will not be cut open. In addition, no attempt will be made to open pipelines and collect 

residue or wipe samples if groundwater is encountered. If no residue is present, one wipe 

sample will be collected from the interior surfaces of the pipeline components. 

Residue samples will be collected in accordance with EMD OP F0.28, Tank and Pipeline 

Investigation for RCRA Facility Investigation/Remedial Investigation (EG&G latest version) 

and wipe samples will be collected and tested using EMD OP F0.16, Field Radiological 

Measurements (EG&G latest version). Hazardous waste generated during the pipeline 

opening and/or sampling will be handled in accordance with the procedures outlined in EMD 

OPs F0.08, Handling of Drilling Fluids and Cuttings, and F0.28, Tank and Pipeline 

Investigation for RCRA Field Investigation/Rernedial Investigation (EG&G latest version). 

Pipe sections that are dismantled will be reassembled if possible or will be grouted closed 

with a plug of non-shrinking bentonite slurry. 
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5.2.5 Dose Rate Measurements 

In addition to the samples described, inside radiological dose rate measurements will be 

obtained by inserting a gamma radiation detector into the pipeline. Valves, cleanouts, 

manholes, and other pipeline openings will be the preferred locations for collection of these 

measurements. Where other access is not available, the pipe will either be cut open or 

dismantled at test area exposures. All radiological measurements will be obtained in 

accordance with EMD OP FO. 16, Field Radiological Measurements (EG&G latest version). 

5.3 SAMPLE HANDLING AND RECORD KEEPING 

This section summarizes the sample handling, labeling, and documentation techniques to be 

used during the OPWL field investigation. 

5.3.1 Sample Designations 

All sample designations generated for the OU9 RFI/RI will conform to the input 

requirements of the Rocky Flats Environmental Database System (WEDS). Each sample 

collected during the investigation will be designated with a nine-character sample number 

consisting of a two-letter prefix that relates to the type of sample media collected (e.g., SS 

for surface-soil) followed by a unique five-digit number and a two-letter suffix identifying 

the contractor. The EG&G Project Manager will request a project identification (ID) prefix 

and block of sample numbers. One sample number will be required for each sample 

generated, including quality control (QC) samples. Using this system, 99,999 sample 

numbers are available for each sample medium for each contractor. The following type of 

information will be contained in the sample number: 

. 
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Character(s) Description Example 

1 and 2 Sample Media SS (S urface-soil) 

3 through 7 Sample Number ooool to 99999 

8 and 9 Subcontractor ID JE (Jacobs Engineering) 

Sample numbers are assigned on a daily basis by the sample manager. 

assigned consecutively, beginning with oooO1. 

Numbers are 

5.3.2 Documentation 

All sampling activities will be documented in a field book and on forms. As specified in 

EMD OP F0.13, Containerization, Preserving, Handling and Shipping of Soil and Water 

Samples (EG&G latest version), documentation will include the following: sampling activity 

name and number, sampling point name and number, sample number, name(s) of collector(s) 

and others present, date and time of sample collection, sample containerltag number (if 

appropriate), preservative(s), requested analyses, sample matrix, filtered or unfiltered, 

designation of QC samples, collection methods, chain-of-custody control numbers, field 

observations and measurements during sampling, and signature. Procedures for monitoring 

field QC are discussed in Section 6.0. 

Transmittal of quality assurance (QA) records will be handled in accordance with EMD OP 

F0.02, Transmittal of Field QA Records @G&G latest version). 

5.3.3 Sample Containers, Preservation, and Sample Shipping 

Sample volume requirements, preservation techniques, holding times, and container material 

requirements are dictated by the media being sampled and the analyses to be performed. 

Analytical parameters of interest in OU9 for residue, wipe, soil, and groundwater samples 

and associated container size, preservatives (chemical and/or temperature), and holding times 

0 
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are described in Section 6.0, Sample Analysis. Additional specific guidance on the 

appropriate use of containers and preservatives is provided in EMD OP F0.13, 

Containerization, Preserving, Handling, and Shipping of Soil and Water Samples (EG&G 

latest version). 

Samples will also be processed for shipment in accordance with EMD OPs F0.13 (EG&G 

latest version). The chain-of-custody form will be completed, and a unique chain-of-custody 

number will be assigned. 

5.4 DATA MANAGEMENT AND REPORTING 

This section outlines the data management procedures to be followed for the inventory, 

control, storage, and retrieval of data (both field and other) collected during the performance 

of the OPWL field investigation. The procedures contained in this section are designed to 

maintain the integrity of collected data for subsequent use. Moreover, project tracking data 

(e.g., schedules, progress reports, and financial reports) will be maintained to monitor, 

manage, and document the progress of the investigation. Analytical laboratories for the 

project are under separate contract to EG&G; therefore, the analytical data for the project 

will be managed in accordance with that contract. 

5.4.1 Field Data 

Field data will be input into W E D S  using a DATACAP remote data entry module supplied 

by EG&G. The data sample coordinator will enter data daily. A 3.5-inch computer diskette 

containing the pertinent data information will be delivered to EG&G weekly. A hard copy 

report will be generated from the module for the subcontractor’s use. The data will undergo 

a prescribed QC process based on EMD OP FO. 14, Field Datu Munagement (EG&G latest 

version). 
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A sample tracking spreadsheet will be maintained by the subcontractor for use in tracking 

sample collection and shipments. These data will also be delivered to EG&G on 3.5-inch 

computer diskettes. Any updates or changes to the W E D S  system will be incorporated, 

when appropriate. 

5.4.2 Receipt of Data and Reports 

A document control clerk will be responsible for recording the type of document received, 

the date received, the document date, and its originating organization. A control number 

will be assigned and entered into the database. The document control numbers will be 

organized in the following format: (VVVVVVVV) (XXXXX)-(Y Y Y YY) 

where: 

( v v v v v v v v )  is the project number; 

(XXXXX) 
(Y YY Y Y) 

refers to the originating organization; and 

is the sequential serial number assigned to each particular 

document. 

The following codes will be assigned for each originating organization: 

JE  Jacobs Engineering 

EG EG&G 

DOE Department of Energy 

EPA Environmental Protection Agency 

CDPHE Colorado Department of Public Health and Environment 

If distribution is required, the appropriate number of copies will be made and distributed. 

The original document that is received will be kept in the document control files. 

0 
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5.4.3 Outgoing Data and Reports 

The document control clerk will maintain a log of all project data and reports sent out. All 

outgoing project data and reports will be assigned a document control number. The 

document control numbers will be organized according to the following format: 

(VVVVVVVV)-(YYYYY), where (VVVVVVVV) is the project number, and (YYYYY) is 

the sequential serial number assigned to a particular document. All outgoing reports and 

maps will receive a rigorous technical and peer review. 

5.4.4 Telephone Logs and Meeting Notes 

All notes from project meetings and telephone conversations will be maintained by personnel 

assigned to the project. These notes will be retained by project personnel until the 

conclusion of the projects, at  which time they, will be filed with the original project 

documents . 
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Procedure Name 

EMD OP F0.02 

EMD OP F0.03 

EMD OP F0.04 

EMD OP F0.06 

EMD OP F0.07 

EMD OP F0.08 

EMD OP F0.09 

Transmittal of Field QA Records - describes disposition of field QA records. 

General Equipment Decontamination - describes procedures for cleaning 
equipment. 

Heavy Equipment Decontamination - describes procedures for 
decontamination of heavy equipment such as drilling equipment. 

Handling of Personal Protective Equipment - describes disposition of 
personal protective equipment. 

Handling of Decontamination Water and Wash Water - describes procedures 
for the disposition of decontamination water. 

Handling of Drilling Fluids and Cuttings - describes proper disposition of 
drilling fluids and cuttings. 

Handling of Residual Samples - describes proper handling of residual 
samples. 

EMD OP FO. 11 

EMD OP F0.13 

EMD OP F0.14 

Page I of 2 

Field Communications - describes proper field communication procedures. 

Containerization, Preserving, Handling and Shipping of Soil and Water 
Samples - describes procedures for handling and shipping of environmental 
samples. 

Field Data Management - describes procedures for entry and management of 
field data. 
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EMD OP F0.15 

EMD OP F0.16 

EMD OP F0.23 

EMD OP F0.28 

EMD OP GT.01 

Photoionization Detectors (PIDs) and Flame Ionization Detectors (FIDs) - 
describes procedures for monitoring organic vapors. 

Field Radiological Measurements - describes procedures for collecting, 
measuring, and testing of radionuclides. 

Management of Soil and Sediment Investigation Derived Material (IDM) - 
describes proper handling and disposition of IDM. 

Tank and Pipeline Investigation for RFIlRI - describes operating procedures 
to be used for RFIs and RIs of abandoned tanks and pipelines. 

Logging of Alluvial and Bedrock Material - describes procedures for logging 
subsurface-soil samdes. 

EMD OP GT.02 

EMD OP GT.05 

EMD OP GT.07 

Drilling and Sampling Using Hollow-stem Auger Techniques - describes 
borehole drilling and sampling. 

Plugging and Abandonment of Boreholes - describes and discusses 
procedures for borehole abandonment. 

Logging and Sampling of Test Pits and Trenches and Construction 
Excavations - describes procedures for logging and sampling at test pits. 



TABLE 5-1 
Operating Procedures 

OU9 Original Process Waste Lines 
Rocky Flats Environmental Technology Site, Colorado 

EMD OP GT.08 

EMD OP GT.10 

EMD OP GT. 18 

EMD OP GT.27 

EMD OP GT.'30 

EMD OP GW.06 

11 Procedure I Name 

Surface Soil Sampling - describes procedures for collecting surface-soil 
samples. 

Borehole Clearing - describes procedures for utility clearance and permitting. 

Surface Geophysical Surveys - describes procedures for use of magnetic 
locator. 

In Situ Characterization for Radionuclides - describes measurement of 
radionuclides. 

Autonomous Operation of Global Positioning Equipment - describes 
procedures for use of global positioning of equipment. 

Groundwater Sampling - describes procedures for use of the Hydropunch". 

~~~ 

EMD OP SW.3 

RFP PROCEDURE 
1-B37-HSP-12.08 

RFP PROCEDURE 
2 1OOo-SUI-sw-0 1 

Field Measurements of Surface Water Field Parameters - describes in situ 
measurement of field Darameters. 

Surface Water Sampling - describes procedures for collecting surface-water 
samples. 

Excavations and Trenching - describes procedures for excavating and 
trenching. 

Video Inspection of Pipelines - describes procedures for inspecting pipelines 
using remote video equipment. 

EMD = Environmental Management Department 

FID = Flame Ionization Detector 

IDM = Investigative Derived Material 

OP = Operating Procedure 

OU = Operable Unit 

PID = Photoionration Detector 

QA = Quality Assurance 

RCRA = Resource Conservation and Recovery Act 

RFllRl = RCRA Facility InvestigetionlRemedial Investigation 
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SOIL BORING SAMPLE LOCATIONS 
HYDRAULIC SAMPLING METHOD(S) LOCATIONS 

TEST PIT SAMPLE LOCATIONS 

NATIVE SOIL TRENCH BACKFILL 

OPWL PIPELINE OR LOCATION 
POTENTIALLY OF REMOVED OPWL PIPELINE 
CONTAMINATED -_ TRENCH BOTTOM 
SOIL AREA 

NATIVE SOIL 

MIDDEPM BETWEEN TRENCH 
BOTTOM AND WATER TABLE 
(OMIT IF < 5 FEET BETWEEN TRENCH 
BOTTOM AND THE WATER TABLE) WATER TABLE 

EXAMPLE 1 - WATER TABLE ABOVE BEDROCK 

NATIVE SOIL 

SOIL BORING SAMPLE LOCATIONS 
HYDRAULIC SAMPLING METHOD(S) LOCATIONS 

r T E S T  PIT SAMPLE LOCATIONS 

TRENCH BACKFILL 

. . . . . . . . .  

OPWL PIPELINE OR LOCATION 
. .  POTEN TI ALLY . . .  

CONTAMINATED -::: 
SOIL AREA 

. . .  
. . .  . .  ................... . . . . . . . . . . . . .  . . . . . . . . . . . . .  

I . .  . . . . . . . .  . 
TRENCH BOTTOM 

NATIVE SOIL 

MIDDEPTH BETWEEN TRENCH 
BOTTOM AND BEDROCK 
(OMIT IF < 5 FEET BETWEEN 
TRENCH BOTTOM AND BEDROCK) 

WATER TABLE J P -  - -  - -  P -  

EXAMPLE 2 - WATER TABLE WITHIN BEDROCK 

SOIL BORING SAMPLE LOCATIONS 
HYDRAULIC SAMPLING METHOD(S) LOCATIONS 

TEST PIT SAMPLE LOCATIONS 

TRENCH BACKFILL 

SOIL BORING 

POTEN TI ALLY TRENCH BOTTOM 
CON TAM IN ATED 
SOIL AREA 

OPWL PIPELINE OR LOCATION 
GROUNDWATER OF REMOVED OPWL PIPELINE 
SAMPLE 

I 

NATIVE SOIL 

NOTE: UNDER THIS SCENARIO, A GROUNDWATER GRAB SAMPLE WILL BE COLECTED 
AND THE NATIVE SOIL SAMPLE BENEATH THE OPWL PIPELINE WILL BE OMITTED. 

EXAMPLE 3 - WATER TABLE ABOVE OPWL PIPELINE 

NOTE: NOT TO SCALE 

FIGURE 5-1 
PIPELINE TEST AREA 
SAMPLE LOCATIONS 
OPERABLE UNIT 9 

ORIGINAL PROCESS WASTE LINES 
TECHNICAL MEMORANDUM 1, VOLUME I: 

AEG&G ROCKY FLATS 
Rocky Flats Envi ronmenta l  
Technology Si te  
P.O. Box 464 
Golden, Colorado 80402-0464 
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6.0 SAMPLE ANALYSIS 

The purpose of this section is to summarize the analytical program for operations conducted 

under the RFI/FU field investigation proposed for OU9. Specifically, analytical 

methodologies, analytes, detection/quantitation limits, sample container and preservation 

requirements, and field QC sample requirements are presented. A discussion of the field 

sampling approach and objectives for the RFI/RI program are presented in Section 4.0 of this 

memorandum. Field methodologies, including sampling procedures, are discussed in 

Section 5.0. 

6.1 ANALYTICAL REQUIREMENTS 

The specific set of analytical parameters developed for Stage 1 samples was derived from 

contaminant information from other WET Integrated OUs, known operational history of the 

individual OPWL pipelines, and known contaminant releases. Table 6-1 presents the specific 

analytical methodologies that will be used to analyze samples from the investigation of each 

of the OPWL pipelines. A brief rationale justifying the proposed analytical suite is also 

included. Specific analytes and their associated detection limits and/or quantitation limits are 

presented in Table 6-2. 

In general, sample analyses for the pipeline investigation include Target Compound List 

(TCL) volatiles, TCL semivolatiles, TCL organochlorine pesticides/PCBs, chlorinated 

herbicides, Target Analyte List metals, cyanide and hexavalent chromium, various 

radionuclide analyses, and water-quality parameters (including nitratehitrite, sulfate, 

chloride, fluoride, pH, specific conductance, and total organic carbon). Wipe samples will 

be analyzed for gross alpha and gross beta. In addition, initial results from the RFI/RI 

sampling activities may dictate changes to future analytical suites for some or all media 

and/or sample locations. 
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Contaminant analysis will be performed in accordance with the protocols specified in the 

latest version of the EPA Contract Laboratory Program (CLP) Statements of Work for 
Inorganic and Organic Analyses (EPA 1988) and the EPA Methods for Chemical Analysis 

of Water and Wastes (EPA 1983). Radionuclide analysis will be performed according to the 

methodologies referenced in Table 6-2. 

6.2 SAMPLE CONTAINERS AND PRESERVATIONS 

Sample volume requirements, preservation techniques, holding times, and container material 

requirements are dictated by the media being sampled and by the analyses to be performed. 

Analytical parameters of interest for residue, soil, and groundwater matrices along with the 

associated container size, preservatives (chemical and/or temperature), and holding times are 

listed in Table 6-3. Additional information about sample containers and preservatives is 

provided in EMD OP FO. 13, Containerization, Preserving, Handling, and Shipping of Soil 

and Water Samples (EG&G latest version). 

6.3 FIELD QUALITY CONTROL PROCEDURES 

Field QC procedures for environmental sampling are discussed in this section. The 

analytical results obtained for the QC samples will be used to provide measures of the 

internal consistency of sampling procedures and storage practices. The types and functions 

of field QC samples are discussed in the following sections. The frequencies with which QC 

samples will be collected are provided in Table 6-4. For further information about field 

sampling QA and QC, refer to the Rocky Flats Plant Site-Wide Quality Assurance Project 

Plan for CERCLA Remedial InvestigationdFeasibility Studies (EG&G 1994e). 

Duplicate samples will be collected and analyzed to provide an indication of overall sampling 

and analytical precision. These samples will be collected following the same procedures and 

using the same equipment as was used to obtain the original sample. Duplicates will be 
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stored and preserved in the same manner and will be submitted for the same analyses as the 

original sample. One field duplicate sample will be collected for every 20 samples taken. 

Field blanks ‘shall consist of volatile-free American Society for Testing and Materials 

(ASTM) Type I1 reagent water and shall be handled in the field in the same manner as 

regular samples. The field blanks serve to identify contamination potentially associated with 

sample collection, preparation, and transportation. Field blanks will be prepared for use 

with water samples only. The use of field blanks for soil sampling at WETS is not 

appropriate because of the lack of commercially available blank soils and solid materials that 

adequately reflect the various types of soils to be encountered. Field blank samples will be 

transported with the regular samples to the laboratory for analysis. Field blanks will be 

analyzed in the laboratory as if they were regular samples. One field blank will be prepared 

for every 20 samples. 

Equipment rinsate blanks will be obtained when sample collection requires the use of 

sampling equipment. Analyses of equipment rinsates are used to assess the effectiveness of 

equipment decontamination. Equipment blanks are collected by rinsing volatile-free ASTM 

Type I1 water into, through, and over decontaminated sampling equipment and then 

collecting it into prepared sample bottles. Equipment blank samples will be transported with 

the regular samples to the laboratory for analysis. Equipment blanks will be analyzed in the 

laboratory as if they were regular samples. One equipment blank will be collected for every 

20 samples or once a day, whichever is more frequent. 

Trip blanks serve to assess the potential for cross contamination of VOCs within sample 

containers used during storage, sample collection, and’ transport activities. Trip blanks 

consist of volatile-free ASTM Type I1 reagent water that will be prepared by the laboratory. 

The trip blanks will be shipped to the sampling site with the regular sample bottles and then 

transported back for analysis with the samples collected during the sampling event. The trip 

blanks will remain unopened throughout the sampling event and will be prepared and 
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analyzed at the laboratory as if they were regular samples. Trip blanks are associated with 

organic analysis samples only. One trip blank will be submitted for analysis for every 20 

samples submitted for organic analysis. 
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Pipeline 
Number 

Method 
(1) 

P- 1 

P-2 

P-3 

P-4 

P-5 

P-6 

P-7 

F 

TABLE 6-1 
Analytical Parameters 

OU9 Orighial Process Waste Lines 
Rocky Flats Enviromwtal Technology Site, Colorado 

I 

1 
Chromium 

+ 6  
Tantalum TCL 

Volatiles 
I 

Uranium 
23 8 

Tritium Curium Rationale Uranium Uranium 
233 and I 235 

23 4 

Plutonium 
239.and 

240 

TAL for 
Metals Semi- Pesticides 

volatilcs TCL I TCL 

Americium 
24  1 

N,-237 

E218.4 EPA CLP 
sow 

EPA CLP 
sow 

EPA CLP EPA CLP 
sow 1 sow 

X NIA NIA X' X X x X NIA Line carried process waste 
including acids, basca, 
solvents, radionuclides, 
metals, and other compounds 
from Bldg. 123. Line listed 
on closure plan as an are8 of 
reported release. 

Snnic as above. 

Same as above. 

X 

X NIA NIA X X I  X X NIA X NIA X 

X NIA NIA X X NIA X X X NIA 

X X X NIA X NIA Line carried process waste 
from Bldgs. 123, 441, and 
444. Waste contnined 
assorted acids, bases, 
solvents, metals, and 
radionuclid 

X X X X 

X X X X NIA NIA NIA NIA NIA Line carried process waste 
from Bldg. 444. Waste 
contained assorted acids, 
bases, solvents, metals, U- 
238 radionuclides only, and 
other compounds. Ikports 
indicate numerous l a k e  from 
P-5. 

X 

X X X X X X X X X Same (Bldgs. 123, 441, 444, 
865. 88 1. and 889). 

X X X X X x X Line camed process waste 
from Bldg. 881 including 
assorted acids, bases, 
solvents, mchls, 
radionuclides, and other 
compounds. Pipeline has 
been identified as an are8 of 
release. 
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Uranium 
235 

Uranium 
238 

Chlorinated 
Herbicides 

E615 

X 

ANALYSIS 

Total WQPL 
Organic 
Carbon 

E415.1 n 

X X 

X X 

X X 

X X 

X X 

~~ 

TAL for 
Metals 

Chromium Tantalum 
+6 

X X 

X X 

TABLE 6-1 (corltirlud) 
Annlytical Patatnetem 

OU9 Original Process Waste Linea 
Rocky Flats Plant, Colorado 

- 
Gross 
Alpha 

Gross ,, Americium 
24 1 

Plutonium 
239 and 

240 

Tritium N,,-23 7 TCL 
PCBs 

Pipcl i ne 
Number 

TCL 
Pesticides 

Uranium 
233 and 

23 4 

Rn t i o nn IC Curium 

I E218.4 1 EPACLP 
sow 

EPA CLP 
sow 

EPA CLP 
sow 

Method 
(1) 

P-8 

sow sow 
~~ 

X P-9 Line carried process waste 
from Bldg. 883. Wnstc 
included bases, solvents, 
metals, and isotopes of U. 
Leaks nrc known to havc 
occurred dong P-9. 

P-10 X Line carried process waste 
from Bldgs. 865 and 889. 
Waste included various ncids, 
bases, solvents, metals, oils, 
and U-238. Leaks are 
known to have occurred. 

Line carried process waste 

from Bldgs. 123, 441, 444, 
865, 881, 883, and 889. 
Wnstc included various ncids, 
bnscs, solvents, metals, 
redionuclidcs, and oils. 
Lenks nre known to hnvc 
occurred. 

X X 

X X X X X X X X P-11 

Waste streams from lines 1 
through 11 have rclensed intc 
lines 12 throutlli 14. 

X X X X X P-12 
through 

P-14 

X X X X ' X  

X X X X Waste streams froni linea 14 
and 16 have relased into 
line. 

P-15 X X X X X 

X Line cnrrird process waste 
from Dldg. 559. Waste 
included various acids, bases, 
solvents, metals, 
redionuclidcs, oils, 
pesticides, and herbicides. 

X X X X X P-16 
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TAL for 
Metals 

X 

Chromium Tnntnlum TCL 
+6 Volntilcs 

E218.4 EPA CLP EPA CLP 
sow sow 

X X X. 

TABLE 6-1 (continued) 
hialyticnl Parameters 

OU9 Original Process Waste Lines 
Rocky Flats Plant, Colorado 

Pipeline 
Number 

TCL 
Semi- 

volntiles 

Uranium 
233 nnd 

234 

Americium 
24 1 

Plutonium 
239. nnd 

240 

Tritium Curium N,-237 Rntionnle 

EPA CLP 
sow 

Method 
(1) 

P-17 

P-18 

X X X X X X Line cnrricd process waste 
from Bldg. 559. Waste 
included various ncids, bnses, 
solvents, rndionuclides, metals, oils, 

pesticides, nnd herbicides. 

P-19 X X X X Line cnrricd process waste 
from Bldg.707. Wnste 
included solvents, 
rndionuclides, metals, oils, 
fluorides, and chlorides. 

P-20 X X X X X Wnste streams from lines 1 
through 19 hnvc released into 
line. 

Wnstc streams from lines 1 
through 20 hnvc releascd into 
line. 

P-2 1 X X X X X 

P-22 X X X X X X Line cnrriad process waste 
from Bldg. 771. Wnstc 
included ncids, bnscs, 
solvents, rdionucl  ides, 
metals, fuel oils, nnd 1’Clls. 

Line cnrried process waste 
from Bldg. 771. Wnstc 
included ncids, bases, 
solvents, radionuclides, 
metals. fuel oils. and PCDs. 

P-24 X X X X X X X X 

P-2s X X X X ’  X 
, 

X X Line curried process wnstc 
from Dldg. 771. Wnstc 
included ncids, bnscs, 
solvents, radionuclides, 
rnctnls, fuel oils, and I’Clls. 

X 

(wpo \ f la t s \ou9 \~hmcm\p ipe l~c \ \~ab le6 -  1 October 26. 1994 Pnge 3 of 8 D d t  Find 

7 of 20 



TAllLE 6-1 (continued) 
Analytical Parameters 

OU9 Original Process Waste Linea 
Rocky Rats  Plant, Colorado 

ANALYSIS 

Organic 
Pipeline 
Number 

TAL for 
Metals 

Chromium 
+6 

Tantalum TCL 
Volatiles 

TCL 
Semi- 

volntiles 

TCL 
Pesticides 

Americium 
2 4  1 

Tritium Rationale Plutonium 
239 and 

240 
I 

d , f,i ,g ,m 

TCL Chlorinated 
Herbicides 

I 
E218.4 EPA CLP 

sow 
EPA CLP 

sow 
EPA CLP 

sow 
EPA CLP 

sow 
EPA CLP I- Method 

(1) 

P-26 X X X X X X Line camed process waste 
from Bldg. 774. Wnstc 
included various acids and 
bases, solvents, 
radionuclides, metnls, nnd 
chlorides. 

X 

P-27 X X X X X X X X Waste streams from lines 1 
through 20 and line 25 have 
released into line. 

P-28 X X X X X X X X Waste streams from lines 1 
through 20 and line 25 have 
released into line. 

X X X X X X P-29 X Waste streams from lines 1 
through 20 a d  line 25 have 
released into line. 

Line camed process waste 
from Bldgs. 776 & 777. 
Waste included solvents, 
radionuclides, metals, nnd 
oils. 

P-30 X X X X X X 

t X X P-32 Line carried process wnstc 
from Illdg. 778. Wnstc 
included rndionuclides. 

Line carried process wnstc 
from Illdg. 771. Wnsk 
included various acids and 
bases, solvents, 
radionuclides, metal s, fuel 
oils, and PCUs. 

P-33 X X X X X X X 
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TABLE 6-1 (continued) 
Analytical Parameters 

OU9 Original Process Wnste Lines 
Rocky Flats Plant, Colorado 

I '  

Pipeline 
Number 

Method 
(1) 

P-34 

P-3s 

P-36 

P-37 

P-38 

P-39 

ANALYSIS 
1 

TAL for 
Metals 

Chromium 
+ 6  

TCL 
Scmi- 

volntiles 

chlorinated 
Herbicides 

Tots1 
Organic 
Cnrbon 

Uranium 
238 

Tritium Americium Plutonium 
241 I 239 and 

240 

TCL TCL 
Pesticides P a s  

WQPL Gross Gross Uranium Uranium 
Alphn Betn 233 nnd 23 5 

234 

n a,b,c, i,c,f,g a,c,d,g,f w , d , g , f  
d,h,m ,h,m ,h ,m 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

- 
X X X X X 

Rationale 

E218.4 EPA CLP 
sow 

E415.1 EPA CLP EPA CLP 
sow sow 

X 

X X 

E615 

X X X X X X x Line carried process wnstc 
from Bldg. 771. Wnstc 
included acids, bnscs, 
solvents, radionuclides, 
metals, fuel oils, and PCBs.. . 

X 

X X x X X X X X X All COC may hnve passed 
through line 34. Wnstc 
streams from all nreas hnvc 
released into line. 

X X X X X X l x  X X X Wnstc streams from lines I 
through 20 hnvc released into 
line. 

X X X X X X X X X X X All COC may hnvc passed 
through lines. Wnstc streams 
from nll  nreas hnvc release 
into line. 

X X X X X X X X X X x All COC may hnvc pnssed 
through lines. Wnstc streanis 
from nll nreas hnve release 
into line. 

All COC mny hnve pnssed 
tlirough lines. Wnstc strenilis 
from all areas linvc release 
into line. 

X X X X X X X X 

- 
X 

X 

X X X X X X X All COC mny hnve pnssed 
through lines. Wnste streams 
from all nrens hnve release 
into line. 

X 
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Pipeline 
Number 

Method 
(1) 

P-4 1 

P-42 

P-43 

P-44 

P-45 

P-46 

P-53 

i 

X X 

X 

~~ 

All COC may have passed 
through lines. Waste streams 
from all areas have releasc 
into line. 

TAI1LE 6-1 (corilinued) 
Anal y tical I’a ramet ers 

OU9 Original I’mess Waste Linea 
Kocky F a t s  Plant,  Colorado 

ANALYSIS 

TAL for 
Metals 

Chromium 
+ 6  

Tantalum TCL 
Volatilcs 

TCL 
PCBs 

Chlorinated 
Herbicides 

Total 
Organic 
Carbon 

WQPL Uranium 
23 8 

Americium 
24 1 

Curium Plutonium 
239 rind 

240 

d, f;i ,g , m 

Rationale 

I ~~ 

E415.1 E218.4 EPA CLP 
sow 

EPA CLP 
sow 

EPA CLP 
sow 

E615 n 

X X X X X X X X X Line carried process waste 
from Bldgs. 776, 777, 778 & 
779. Waste included various 
acids and bases, solvents, 
radionuclides, metals, and 
oils. 

X X X X X X X X Line carried process waste 
from Bldg. 779. Waste 
included various acids, bases, 
solvents, radionuclides, 
metals, and oils. 

Line carried process wnstc 
from Dldgs. 776, 777, 778 & 
779. Waste included various 
acids and bases, solvents, 
radionuclides, metals, and 
oils. 

X 

-- 
‘ X  X X X X X X X X X X X X X X 

X X X X X X X X X X X X X X X 

X X X X X X X X X X X X X 

~~ ~ 

Process waste l ine widi 
unknown COC. Illtlg. 703 

Waste streams from all arcas 
may have released into line. 
All COC may be present. 

X 

X 

X 

X 

X 

X X X X X X X X X x X X X X 

X X X X X X X X X X X X 

~~ 

Line cnrried waste from 
Bldg. 88 1. Waste included 
various acids, bases, 
solvents, metals, 
radionuclides, and odicr 
compounds of oil and PCU. 
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Tritium 

a,b,c,d 
,f,g,m 

X 

X 

X 

Curium 

X 

X 

X 

X 

X X 

TABLE 6-1 (continued) 
Analytical Parameters 

OU9 Original Process Waste Lines 
Rocky Flab Plant, Colorado 

ANALYSIS 

TCL 
Volntiles 

TCL 
Semi- 

volatilcs 

TCL 
Pesticides 

TCL 
PCBs 

Gross 
Alpha 

Uranium 
23 8 

Plutonium 
239 and 

240 

Np-237 Rntionnk Americium 
24 1 

EPA CLP 
sow 

EPA CLP 
sow 

EPA CLP 
sow 

EPA CLP 
sow 

d,f j ,k ,m 

X X X X X X Line carried waste from 
Bldg. 1181. Wnste included 
various acids, bnses, 
solvents, metals, 
rndionuclides, and other 
compounds of oil nnd PCD. 

X 

X X X X X X X Line carried waste from 
Bldg. 881. Wnste included 
vnrious acids, bases, 
solvents, metals, 
radionuclides, nnd other 
compounds of oil and PCD. 

Waste streams lrom lines 1 
through 20 have released into 
line. 

X X X X X X 

X’ X X X X X Wastc strcnnis from all areas 
hnvc released into line. All 
COC may be present. 

Wnste streanis from all areas 
have released into line. All 
COC mny be present. 

Waste streams from all areas 
hnvc released into line. All 
COC may be present. 

X X X X X X 

X. X X X X X 

X X X X X 

~~ 

Line cnrried process waste 
from Bldg. 559. Wnstc 
included various ncids and 
bnses, solvents, metals, 
PCBs, radionuclides, and 
oils. 

X 

X Line cnrried process waste 
from Dldg. 1186. Wastes 
included rndionuclides. 

X 
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TABLE 6-1 ( C O I I ~ ~ I I U ~ ~ )  

Analytical Parameters 
OU9 Original Process Waste Linea 

Rocky Flab Plant, Colorado 

Pipeline 
Number 

Method 
(1) 

ANALYSIS 

TAL for Chromium Tantalum TCL TCL TCL TCL Chlorinated Total 
Metals +6 Volatilcs Semi- Pesticides PCBs Herbicides Organic 

volatiles Carbon 

E218.4 EPA CLP EPACLP EPACLP EPA CLP EPA CLP E615 E415.1 
sow sow sow sow sow 

n 

X 

234 240 

a,b,c, i,e,f,g a,c,d,g,f a,c,d,g,f a,c,d,g,f d , f j ,k ,m d,f&g,m a,b,C,d 
d,h,m ,h,m ,h,m ,h,m L g m  

Line carried process waste 
from Bldg. 886. Wastes 
included radionuclides. 

X X X x 

n 

X 

C o c  - Chemicals of Concern 
PCBs - Polychlorinated Biphenyls 
TAL - Target Analytc List 

234 240 

a,b,c, i,e,f,g a,c,d,g,f a,c,d,g,f a,c,d,g,f d , f j ,k ,m d,f&g,m a,b,C,d 
d,h,m ,h,m ,h,m ,h,m L g m  

Line carried process waste 
from Bldg. 886. Wastes 
included radionuclides. 

X X X x 

a. 
b. 

d. 

f. 
6. 
h. 

C. 

e. 

1. 

P-64 

J. 
k. 
I.  
m. 
n. 

X 

TCL - Target Compound List 
U -  Uranium 
WQPL - Wntcr Qunlity Parameter List 

X 

WQPL Gross Gross Uranium Uranium Uranium Americium Plutonium Tritium Curium Np-237 Rationale I Alpha I Beta I 233 and 1 235 1 238 1 241 I 239 and 1 I 1 1 

X X X X Line carried process waste 
from Bldg. 886. Wastes 
included radionuclides. 

P-66 X X X X X X Line carried process waste 
from Bldg. 886. Wastes 
included radionuclides. 

U.S. Environmental Protection Agency. 1979a Rndiochenucnl Atinlyrical Procedirres for  Atinlysis ojfiivirotinietirnl Snniples. Report No. EMSL-LY-0539-1, Las Vcgas, NV, U.S.Environiiicnta1 Protection Agency. 
American Public Health Association, Ainericnn Water Works Association, Water Pollution Control Federation. 1985. Smtidnnf Meihods for  die Exnniiriniioti of Wafer arid Warewnrer. 1 6 h  cd., Washington, D.C., Ani. Public Hcnllli Association. 
U.S. Environmental Protection Agency. 1976. Itirerim Radioclienucal Meiliodology for  Dntikirig Warer. Report No. EPA-600/4-75-008. Cincinnati U.S. Environmental Protection Agency. 
Harley, J.H., cd. 1975. ASL Procedures Matiual. HASL-300, Washington, D.C., U.S. Energy Research and Developnicnt Association. 
USAEC, Grand Junction Laboratory 1970. "Handbook of Analytical Procedures." Pagc 196. 
U.S. Environniental Protection Agency. 1980 (August). 'Prescribed Procedures for Mcasurcnicnt of Radioactivity in Drinking Water." EPA-60014-80-032. Environmental Monitoring and Support Laboratory, Office of Rcscarch and Development, EPA, Cincinnati, Ohio, 45268. 
U.S. Gcological Survey. 1977. "Methods for Determination of RadionctiveSubstanccs in Water and Fluvial Sediments." U.S.G.S. Book 5, Chapter AS. 
U.S. Environmental Protection Agency. 1979b (March). "Acid Dissolution Method for the Analysis of Plutoniuni in Soil." EPA-600/7-79-08 1. U.S. EPA Environmental Monitoring and Support Laboratory, Las Vegas, Nevada. 
Essington, E.H. and B.J. Drcnnon. "Procedures for the isolation of Alpha Spectromctrically Pure Platoniumm Uranium, and Americium." Los Alamos National Lnboratory, a private communication. 
Rocky Flats Plant, Health, Safety, and Environmental Laboratories. "Isolation of Americium from Urine Samples." 
U.S. Environmental Protection Agency. 198 1. "Radioactivity in Drinking Water." EPA 570/9-8 1-002. 
If the sample or duplicate result is < 5  x IDL, then the control limit is f IDL. 
U.S. Environmental Protection Agency. 1987. "Eastern Environmental Radiation Facility Radiochemistry Procedures Manunl." EPA 520/5-84-006. 
E353.2 or E353.3, E375A.4, E325.2, E340.2, E150.1, and E120.1 

' 

I 

EPA CLP SOW - Sinientetiis of Work f o r  Organic n t d  Itiorgatiic Analysis (EPA 1988 or latest version). 
C METHODS - M e h d s j o r  Clienucal Analysis o/ Water ntld Wares  (EPA 1983). 

I 

Note: Detection and quantitation limits are highly matrix dependent. The limits listed here are h e  minimum achievable under idcnl conditions. Actual limits may be higher. 
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p] 

Annlylical Parameter Mehod 

TABLE 6-2 
Analytical Parameters and DetectiodQuantitation Limits 

For Sampling Activities at OU9 
OU9 Original Process Waste Lines 

Rocky Flats Environmental Technology Site, Colorado 

Soil Quantitation Limits Water 
Quantitation 

Limits 

Hexavalent Chromium 

E415.1 

E218.4 IO 1 
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' Rocky Flats Environmental Technology Site Manual: RFPER-TM 1-93-OU9.2 
Operable Unit 9 Section: 7.0 REV. 0 
Technical Memorandum No. 1 Page: 1 of 11 
Volume IIA - Pipelines Organization: Environmental Management a 

7.0 SCHEDULE 

The attached schedule has been modified from the original April 26, 1994 EG&G OU9 

Detailed Schedule. It incorporates OU9 Phase I RFZ/H Work PZan (DOE 1992a) Stage 1 

and 2 activities into a single, consolidated field investigation. The schedule has five major 

activity groups: 

1. 

2. Tracing/Video/Pressure Testing; 

3. Radiation Surveys; 

4. Test Area and; 

5. Confirmation Sampling. 

Field Sampling Plan Subcontracts/Locations Survey; 

Activity Group 1 factors time for finalization of the O W L  field sampling plan, modifying 

subcontracts, training, permitting, and surface location surveying before starting intrusive 

activities. 

Activity Group 2 considers the duration of time necessary to perform pipeline tracing (using 

electronic or magnetic means), in situ video inspection, and pressure testing of the line(s). 

We assumed that, as 'an average, for each 100 feet of pipeline to be investigated, each 

activity (i.e., tracing, video, and pressure testing) would take one day. Therefore, for a 200- 

foot line, it would take six days to complete all of these activities. We also assumed that 

two crews were necessary to perform Group 2 activities to minimize overall activity 

duration. Therefore, activities for pipeline with even-numbered activity identifications (Act. 

ID) are performed by one crew, and those with odd numbered Act. IDS are performed by 

the second crew. 

Activity Group 3 considers the time necessary to perform the 17-point radiation survey for 

each of the pipeline lengths. Again, we factored one day for each 100 feet of pipeline, as 

wp\flnts\ou9\techmem\piprline\sect-7 October 3 I ,  1994 Dralt Final 



I Rocky Flats Environmental Technology Site Manual: RFP/ER-TM 1 -93-OU9.2 
Operable Unit 9 Section: 7.0 REV. 0 
Technical Memorandum No. 1 Page: 2 of 11 
Volume IIA - Pipelines Organization: Environmental Management e 
an average. This considered setup, calibration, survey, demobilization, and recording and 

quality control. Again, two survey crews were used to expedite this Group 3 activity. 

Activity Group 4 estimates the time necessary to investigate and analyze samples from 

individual pipeline test area. Three days for each test area was the time used to estimate the 

average time necessary to complete the test pit, geoprobe, hand anger, etc.; collect samples; 

and backfill and/or restore the site to its original condition. 

Activity Group 5 projects the time and duration of the confirmation sampling. We estimated 

that as many as six geoprobe locations will be completed each day and have assumed a 25 

"hit" rate on contaminated soils inside the pipeline trench. Therefore, for every four 

geoprobe locations completed along a pipeline length, two geoprobes would be placed outside 

the pipeline trench to evaluate "lateral movement" of pipeline releases. For this Group 5 

activity, two, crews were required to minimize overall activity duration. e 

n 
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Act 
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920 

-925 
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TABLE 23 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 

PIPE I LOCATION’ 

E2 

p-l I 
‘I ++- 

POTENTIAL INTERACTION WlTH OTHER ~ U S ’  
P-1 is partially within IHSS 148 (Waste Spills), OU13. 148 targets nitrate anc 
radionuclide contamination around Building 123, including possible leaks from 
P-14’. The IAG’ specifies a surface radiation survey and analysis of soil 
borinn m o l e s  for various radionuclides at 148. 
Beneath Building 123: see P-1 comments. 
West-end is within IHSS 148: see P-1 comments. 
West end terminates at OPWL tank location T-3, which is also IHSS 122 
(Underground Concrete Tank), OU13. 122 targets suspected leaks from T-3% ’, 

The IAG specifies a surface radiation survey and analysis of soil boring 
samples for HSL volatiles. various radionuclides and nitrate at 122. This 
Work Plan proposes that IHSS 122 be incorporated into OU9. 

Fuel oil from IHSS 129 (Oil Leak), OU10, possibly affects P-4 near its 
intersection with pipe P-5 north of Building 444. 

A 120 ft  section immediately west of 7th St (including the known P-4 leak 
area north of Building 663) is overlain by IHSS 117.3 (Chemical Storage, 
South Site), OU13. 117.3 was used for storage of pallets, cargo containers, 
new drums, and possibly nonradioactive chemicals4 ’. The IAG specifies a 
soil gas survey of 117.3, with soil borings and alluvial monitoring wells where 
the s w e y  detects contamination. 

A 50 ft  section beneath 8th St is overlain by IHSS 162 (Radioactive Site #2 - 
700 Area), OU14. 162 targets several radioactive hotspots detected in 1974 in 
the pavement of 8th SPb. The IAG requires that these hotspots be located, 
presumably by a surface radiation survey. 
South end of outdoor section is within IHSS 157.2 (Radioactive Site - South 
Area), OU12. 157.2 targets suspccted uranium and beryllium contamination 
around Building 444% ’. The IAG specifies a surface radiation survey and 
analysis of soil boring samples for HSL volatiles, various radionuclides and 
beryllium at 157.2. 
A 100 ft section NW of Building 881 is within IHSS 164.1 (Radioactive Site 
#2 - 800 Area; Concrete Slab), OU14. 164.1 targets suspected radioactive 
contamination from a concrete slab which was demolished and removed from 
the site in 1958% ’. The IAG specifies a surface radiation survey and analysis 
of soil boring samples for HSL volatiles, HSL semi-volatiles and various 
radionuclides at 164.1. 

A- 1 
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.TABLE 23 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

- - 
PIPE 

P-7 
.___ 
7 

- 
P-8 
P-9 
P-10 
P-I1 

- 
- 
- 

P-12 

P-13 
P-14 

LOCATION’ 

F5 

F5 
E5 ’ 

E5 
D5, E5’ 

DS 

D5 
c5 

~ ~~~ 

POTENTIAL INTERACTION WITH OTHER OUs’ 

Outdoor section south of Building 881 is possibIy within IHSS 177 (Building 
885 Drum Storage Area), OU15, and may also be affected by hydrocarbon 
contamination from IHSS 107 (Hillside Oil Leak). OU1. Numerous monitor- 
ing wells and boreholes have been completed downgradient of P-7 in conjunc- 
tion with the 881 Hillside RI. 
P-8 parallels and is immediately adjacent to P-7; see P-7 comments. 

None 
None 
North end terminates at IHSS 147.1 (Process Waste Leaks - Maas Area), 
OU12. 147.1 targets suspected process waste line leaks, possibly including 
leaks from P-ll& ’. The IAG specifies analysis of soil boring samples for HSL 
volatiles, nitrate, and various radionuclides and metals at 147.1. This Work 
Plan proposes that IHSS 147.1 be incorporated into OU9. 
South half is within IHSS 147.1 (Process Waste Leaks - Maas Area). OU12. 
147.1 targets suspected process waste line leaks from P-12 and/or P-13‘- ’. The 
IAG specifies soil borings along the pipe alignment drilled on 20 ft  centers to 
a depth 5 ft below the pipe invert Soil samples from the borings are to be 
analyzed for HSL volatiles, nitrate, and various radionuclides and metals. This 
Work Plan proposes that IHSS 147.1 be incorporated into OU9. 

North end terminates at IHSS 123.2 (Original Valve Vault 7 Location), OU8, a 
site of known historical process waste leaks4 ’. The IAG specifies a surface 
radiation survey and analysis of soil boring samples for HSL volatiles, various 
radionuclides, beryllium, nitrate and fluoride at 123.2. This Work Plan 
proposes that IHSS 123.2 be incorporated into OU9. 

North end is also within IHSS 150.5 (Radioactive Liquid Leaks West of 
Building 707). OU8. 150.5 targets suspected process waste leaks from 
pipelines beneath the area4 ’. The IAG specifies a surface radiation survey and 
analysis of soil boring samples for HSL volatiles and various radionuclides, 
metals and inorganic compounds at 150.5. 
P-13 uarallels and is immediately adjacent to P-12: see P-12 comments. 

Southwest end is within IHSS 150.5 and terminates in IHSS 123.2; see P-12 
comments. 

Draft Find A-2 
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TABLE 224 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) - 

PIPE - 
P-15 

- 
P-16 

P-17 

P-18 

P-19 
P-20 

LOCATION’ 

c5 

c4, cs 

c 4  

c 4  

CS. D5 
B5, C5 

POTENTIAL INTERACTION WITH OTHER OU3 

South end is within IHSS 150.5 and terminates in IHSS 123.2; see P-12 
comments. 

East-west section between Buildings 707 and 778 possibly is affected by IHSS 
118.2 (Multiple Solvent Spills), OU8. 118.2 targets suspected releases from 
an aboveground carbon tetrachloride tank on the north side of Building 707cb. 
The IAG specifies a soil gas survey and analysis of soil boring samples for 
HSL volatiles and various radionuclides at 118.2. 

~~~ 

A 50 ft section beneath 8th St. is within IHSS 162 (Radioactive Site #2 - 700 
Area), OU14. 162 targets s’tveral radioactive hotspots detected in 1974 in the 
pavement of 8th Stc ’. The LAG requires that these hotspots be located, 
presumably by a surface radiation survey. 
IHSS 159 (Radioactive Site - Building 559). OU8, targets historical leaks from 
the section of P-17 immediately east of Building 55Pb. The IAG specifies a 
surface radiation survey and analysis of soil boring samples for HSL volatiles 
and various radionuclides and metals at 159. This Work Plan proposes that 
IHSS 159 be incornrated into OU9. 
IHSS 197 (Scrap Metal Sites), OU16, is just west of P-18, but is not expected 
to be a significant source of contamination*. 
None 
None 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 

- 
PIPE 
P-2 1 
- - 

- 
P-22 

P-23 

RFPowvT23 

LOCATION' 

B5 

B5 

(Continued) 

POTENTIAL INTERACTION WITH OTHER OUs3 
~~ 

North end iswithin IHSS 150.3 (Radioactive Liquid &-Between Buildings 
771 and 774). OU8. 150.3 targets suspected leaks from various OPWL pipes 
and tanks4 ', possibly including P-21. The IAG specifies a surface radiation 
survey and analysis of soil boring samples for HSL volatiles and various 
radionuclides, metals and inorganic compounds at 150.3. 

P-21 terminates at OPWL tank locations T-15 and T-17, which are also IHSS 
146 (Concrete Process Waste Tanks), OU8. The six tanks at this site were 
removed in 1970. Numerous process waste releases reportedly occurred from 
the.- while they were in service'. '. The IAG specifies a surface radiation 
survey and analysis of soil boring samples for HSL volatiles, HSL semi- 
volatiles, and various radionuclides, metals and inorganic compounds at 146. 
This work Plan proposes that IHSS 146 be incorporated into OU9. 

South end is within LHSS 137 (Cooling Tower Blowdown, Building 774). 
OU8. 137 targets suspected cooling tower blowdown water spills, which may 
have contained chromate'. '. The IAG specifies analysis of soil boring samples 
for total chromium at 137. 
Most of P-22 is within IHSS 150.1 (Radioactive Liquid Leaks North of 
Building 771), OU8. 150.1 targets process waste leaks and numerous other 
historical releases immediately north of Building 77P'. The IAG specifies a 
surface radiation survey and analysis of soil boring samples for HSL volatiles 
and various radionuclides, metals and inorganic compounds at 150.1. 

P-22 terminates at OPWL tank location T-8, which is also IHSS 126 (Out-of- 
Service Process Waste Tanks), OU8. 126 targets suspected leaks from the two 
process waste tanks at T-Pb. The IAG specifies analysis of soil boring 
samples for HSL volatiles, various radionuclides, beryllium and nitrate at 126. 
An alluvial ground water monitoring well north of IHSS 126 is also specified. 
This Work Plan proposes that IHSS 126 be incorporated into OU9. 
Section north of Building 771 is within IHSS 150.1 and terminates at IHSS 
126; see P-22 comments. 

South end of the scction west of Building 771 is within IHSS 150.2 (Radioac- 
tive Liquid Leaks West of Building 771). OU8. 150.2 targets releases from 
past fues in Buildings 771 and 776, including a 1957 fire which radioactively 
contaminated the area southwest of Building 771'. '. The IAG specifies a 
surface radiation survey and analysis of soil boring samples for HSL volatiles 
and various radionuclides, metals and inorganic compounds at 150.2. 

B4, B5 
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B5, E6 
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POTENTIAL INTERACTION WITH OTHER OUs' 

P-24 is within IHSS. 150.1 and terminates at MSS 126; see P-22 comments. 
Section of P-25 is within M S S  150.3 (Radioactive Liquid Leaks Between 
Buildings 771 and 774). OU8. 150.3 targets leaks from various OPWL pipes 
and taaks4 ', possibly including P-21. The IAG specifies a surface radiation 
survey and analysis of soil boring samples for HSL volatiles and various 
radionuclides, metals and inorganic compounds at 150.3. 

The southernmost section of P-25 is within IHSS 127 (Low-Level Radioactive 
Waste Leak), OU8. 127 targets a reported release from the process waste line 
between Buildings 774 and 995 (most likely P-28 or P-29)' '. The IAG 
specifies a surface radiation survey and analysis of soil boring samples for 
various radionuclides and nitrate at 127. This Work Plan proposes that IHSS 
127 be incorporated into OU9. 
IHSS 149 (Effluent Pipe), OU8 targets a 1980 leak from P-26 just east of 
Building 774, near the west end of the pipe' '. The IAG specifies a surface 
radiation survey and analysis of soil boring samples for HSL volatiles. nitrate, 
and various radionuclides and metals at 149. This Work Plan proposes that 
IHSS 149 be incorporated into OU9. 

Most of P-26 is immediately north (downgradient) of IHSS 101 (Solar Evapo- 
ration Ponds), OU4, and most likely is affected by contamination from the 
ponds. 
North end terminates at OPWL tank locations T-14 and T-16, which are also 
IHSSs 124 (Radioactive Liquid Waste Storage Tanks), OU10, and 125 (Hold- 
ing Tank). OU8. IHSSs 124.1 and 125 are the Same tank. IHSSs 124 and 125 
target releases from three process waste tanks on the east side of Building 774. 
The IAG specifies a surface radiation survey and analysis of soil boring 
samples for HSL volatiles. HSL semi-volatiles. and various radionuclides, 
metals and inorganic compounds at 125. Two alluvial ground water monitor- 
ing wells downgradient of IHSS 125 are also specified. This Work Plan 
proposes that IHSSs 124 and 125 be incorporated into OU9. 
P-28 is within IHSS 127 (Low-Level Radioactive Waste Leak), OU8. 127 
targets a reported release from the process waste line between Buildings 774 
and 995 (most likely P-28 or P-29)". The IAG specifies a surface radiation 
survey and analysis of soil boring samples for various radionuclides and 
nitrate at 127. This Work Plan proposes that IHSS 127 be incorporated into 
ou9 .  
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TABLE 2 3  

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

- - 
PIPE 

P-24 
P-25 

- 
- 

- 
P-26 

P-27 

P-28 
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TABLE 2 3  

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

- 
PIPE - - 
P-29 

P-30 

- 
P-3 1 

- 
P-32 

- 
P-33 

LOCATION' 

B5 

B5, C5 

B5 

B5, C5 

B5 

POTENTIAL INTERACTION WITH OTHER OUs' 

South end is within mSS 127; see P-28 comments. 

North end terminates at OPWL tank locations T-14 and T-16; see P-27 
comments. 
North end terminates at OPWL tank locations T-9 and T-10, which are also 
IHSS 132 (Radioactive Site #4 - 700 Area), OU8. 132 targets suspected leaks 
from these tanks'-'. The LAG specifies'analysis of soil boring samples for 
nitrate and various radionuclides at 132. This'Work Plan proposes that IHSS 
132 be incorporated into OU9. 

North end also terminates at IHSS 131 (Radioactive Site #1 - 700 Area), 
OU14. 131 targets an are8 north and/or west of Building 776 (the precise 
location has not been determined) contaminated by plutonium during a 1969 
fire4'. Thc IAG specifics analysis of soil boring samples for various radio- 
nuclides at 13 1. 
P-31 is within 150.3 (Radioactive Liquid Leaks Between Buildings 771 and 
774). OU8. 150.3 targets historical leaks from various OPWL tanks and pipes, 
including a leak in 1971 resulting from excavation of P-31 and P-56 during 
construction activities4 '. The IAG specifies a surface radiation survey and 
analysis of soi1 boring samples for HSL volatiles and various radionuclides. 
metals, and inorganic compounds at 150.3. 
North end terminates within IHSSs 131 and 132: see P-30 comments. 

East-west section between Buildings 776 and 778 is within IHSS 150.7 
(Radioactive Liquid Leak South of Building 776). OU8. 150.7 targets an area 
contaminated by plutonium during a 1969 fire in Building 776'. '. The IAG 
specifics a surface radiation survey and analysis of soil boring samples for 
HSL volatiles and various radionuclides, metals, and inorganic compounds at 
150.7. 
None 

- 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

PIPE 

P-34 
- 

- 
P-35 

- 
P-36 

P-37 

- 

LOCATION' 

B5 

B5 

BS, B6 

B5, B6, C5, 
C6 

POTENTIAL INTERACTION WITH OTHER OUs' 

North section is within IHSS 150.3; see P-31 comments. 

Overlain in part by OPWL tank locations T-15 and T-17, which are also IHSS 
146 (Concrete Process Waste Tanks), OU8. The six tanks at this site were 
removed in 1970. Numerous process waste releases reportedly occurred from 
the tanks while they were in service. '. The IAG specifies a surface radiation 
survey and analysis of soil boring samples for HSL volatiles, HSL semi- 
volatiles, and various radionuclides, rnerals and inorganic Compounds at 146. 
This Work Plan proposes that IHSS 146 be incorporated into OU9. 
West end terminates at IHSS 127 (Low-Level Radioactive Waste Leak), OU8. 
127 targets a reported process waste release from the process waste line 
between Buildings 774 and 995". The IAG specifics a surface radiation 
survey and analysis of soil boring samples for various radionuclides and 
nitrate at 127. This Work Plan proposes that IHSS 127 be incorporated into 
ou9.  

East end terminates at Pond.207-C of IHSS 101 (Solar Evaporation Ponds), 
OU4. 101 targets known releases of nitrates and other chemical contaminants 
from the pondskb. These releases most likely have affected soils around the 
east end of P-35. 
P-36 lies along the south side of Pond 207-C and terminates at Pond 207-A of 
IHSS 101 (Solar Evaporation Ponds), OU4. Releases of nitrates and orher 
chemical contaminants from the ponds most likely have affected soils around 
the east end of P-36. and possibly also along the section south of 207-C, 
although ground water flow is towards the ponds from this location. 
East end terminates within IHSSs 131 and 132; see P-30 comments. 

Sections of P-37 are immediately west and south of Ponds 207-A and 207-B of 
IHSS 101 (Solar Evaporation Ponds), OU4. Releases of nitrates and other 
chemical contaminants from the ponds may have affected soils along these , 

sections, although ground water flow is towards the ponds from these loca- 
tions. 

A section of P-37 south of Building 779 is within IHSS 150.6 (Radioactive 
Liquid Leak South of Building 779). OU8. 150.6 targets radioactive contami- 
nation from a 1969 waste drum leak in Building 77gkb. The IAG specifies a 
surface radiation survey and analysis of soil boring samples for HSL volatiles 
and various radionuclides, metals, and inorganic compounds at 150.6. 

A-7 
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TABLE 2.3 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 

- - 
PIPE - 
P-38 

- 
P-39 

- 
P-40 

- 
P-41 

- 
P-42 

- 
P-43 

- 
P-44 
P-45 

P-46 
- 

LOCATION' 

BS, B6, C6 

C6-C8 

c7,  C8 

B5, B6, C6 

B5, CS 

B5 

B5 

B5 

B5 
.B 6 

(Continued) 

POTENTIAL INIERACTION WITH OTHER OUS' 

A section of P-38 lies immediately west of Pond 207-A of IHSS 101 (Solar 
Evaporation Ponds), OU4. Releas- of nitrates and other chemical contami- 
nants from the ponds may have affected soils along this section, although 
ground water flow is towards the ponds from this location. 
A section of P-39 lies immediately south of IHSS 101 (Solar Evaporation 
Ponds), OU4. Releases of nitrates and other chemical contaminants from the 
ponds may have affected soils along this section of P-39, although ground 
water flow is towards the ponds from this location. 

A section of P-39 is immediately south of IHSS 176 (Saw Contractor Storage 
Yard), OU10. Detailed information about 176 is not given in available 
references. 
East end terminates at Pond B-2 of IHSS 142 (Retention Ponds), OU6: Past 
studies of the holding ponds have documented radionuclide accumulation 
(primarily plutonium) in bottom Sediments4b. The IAG specifies analysis of 
sediment and water samples for HSL volatiles, HSL semi-voldles, various 
radionuclides and metals, and nitrate at 142. 
West end of east-west section terminates within IHSSs 131 and 132; see P-30 
comments. 

South end of north-south section between Buildings 777 and 779 is possibly 
affected by low-level radioactive contamination from IHSS 144 (Sewer Line 
Break), OU8. 144 targets suspeclcd radioactive contamination from a sanitary 
sewer line breal4 '. 
South end between Buildings 777 and 779 is possibly affected by low-level 
radioactive contamination from IHSS 1 4 4  (Sewer Line Break), OU8. 144 
targets suspected contamination from a sanitary sewer line break4 '. 
IHSS 137 (Cooling Tower Blowdown, Building 774) is immediately west of P- 
43. Possible cooling tower blowdown water releases from this site may have 
contaminated soils around P-43 with low levels of chromate4 '. 

~~ 

P-44 parallels and is immediately adjacent to P-43; see P-43 comments. 

None 

P-46 parallels and is immediately adjacent to P-35; see P-35 comments. 

P-47 is entirely within IHSS 101 (Solar Evaporation Ponds), OU4. Soils 
surrounding P-47 have most likely been contaminated by releases from the 
ponds'. '. 
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LOCATION’ POTENTIAL INTERACTION WITH OTHER OUs’ 

E2 None 
E2 T-2 and T-3. a single, interconnected group of tanks, are also IHSS 122 

(Underground Concrete Tanks), OU13. 122 targets suspected leaks from T-2 
and T-3% ’. The IAG specifies a surface radiation survey and analysis of soil 
boring samples for HSL volatiles, nitrate, and various radionuclides at 122. 
This Work Plan proposes that IHSS 122 be incorporated into OU9. 
T-2 and T-3 are a single, interconnected group of tanks; see T-2 comments. E2 
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T-4 

TABLE 2 3  

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

F3 T-4 is inside Building 447, which is within IHSS 157.2 (Radioactive Site, 
South Area), OU12. 157.2 targets contaminated soils around Building 447% ’. 
The IAG specifies a surface radiation survey and analysis of soil boring 
samples for HSL volatiles, beryllium, bis (2-cthylhexyl) phthalate, and 
various radionuclides at 1572. 

PIPE 

P-48 
P-49 
P-50 
P-5 1 
P-52 
P-53 

- 

- 
- 

P-54 

P-55 
P-56 
P-57 

LOCATION’ 

B6 
B6 . 

B6 
c 5  
E3 
F5 
F5 

F5 
B5 
E2 

POTENTIAL INTERACTION WITH OTHER OUs’ 

P-48 is entirely within IHSS 101; sce P-47 comments. 
P-49 is entirely within IHSS 101; see Y-47 comments. 

~~ 

P-50 is entirely within IHSS 101: see P-47 comments. 
None (inside Building 778). 

~ 

None 
P-53 parallels and is immediately adjacent to P-7; see P-7 comments. 
N end terminates at IHSS 145 (Sanitary Waste Line Leak). OU1. 145 targets 
an area of possible low-level radioactive contamination from a 1981 sewer line 
leak a! the S W  corner of Building 881‘. ’. The draft OU1 Phase 111 RIPS 
Work Plan indicates that no hazardous or radioactive contaminants were . 
released as a result of this leak, and that no further investigation of the site is 
necessary. 
P-55 parallels and is immediately adjacent to P-7; see P-7 comments. 
P-56 parallels and is immediately adjacent to P-31; see P-31 comments. 
East end terminates at IHSS 148 (Waste Spills), OU13. 148 targets nitrate and 
radionuclide contamination around Building 123‘. ’. The IAG specifies a 
surface radiation survey and analysis of soil boring samples for various 
radionuclides at 148. 
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TABLE 2 3  

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

TANK I LOCATION’ x 

T-11. 
T-30 

T- 12 

c5 

B5 

POTENTIAL INTERACTION WITH OTHER OUs’ 

T-5 is inside Building 444, which is within IHSS 157.2 : see T4 comments. 
The T-5 tanks are active. Demitted RCRA waste units. 
T-6 is inside Building 444, which is within IHSS 157.2 ; see T-4 comments. 

IHSS 159 (Radioactive Site - Building 559), OU8, is immediately north of T- 
7. 159 targets process waste leaks from pipelines on the east side of Build- 
ing 559‘-b. These pipelines t r a n s f e d  process waste to T-7 from 559. The 
IAG specifies a surface radiation survey and analysis of soil boring samples 
for HSL volatiles and various radionuclides and m e d s  at 159. This Work 
Plan proposes that IHSS 159 be incorporated into OU9. 
T-8 is also IHSS 126 (Out-of-Service Process Waste Tanks), OU8. 126 
targets suspected leaks from T-8& ’. The IAG specifies analysis of soil 
boring samples for HSL volatiles. various radionuclides, beryllium and nitrate 
at 126. An alluvial ground water monitoring well north of the 126 site is 
also specified. This Work Plan proposes that IHSS 126 be incorporated into 
ou9. 
T-9 and T-10 are also IHSS 132 (Radioactive Site #4 -.700 Area), OU8. 132 
targets suspected leaks from T-9 and T-104 ’. The IAG specifies analysis of 
soil boring samples for nitrate and various radionuclides at 132. This Work 
Plan proposes that IHSS 132 be incorporated into OU9. 

T9 and TI0 are possibly located within IHSS 131 (Radioactive Site #1 - 700 
Area). OU14. 131 targets an area north and/or west of Building 776 (the 
precise location has  not been determined) contaminated by plutonium during 
a 1969 fire& ’. The IAG specifies analysis of soil boring samples for various 
radionuclides at 131. 

IHSS 118.1 (Multiple Solvent Spills West of Building 730). OU8, is located 
immediately west of the building which houses T9 and T10. 118.1 is the 
former location of an underground carbon tetrachloride storage tank which 
may have leaked during its operating history. The tank was removed in 
1981‘’. The IAG specifies a soil gas survey of 118.1, with soil bonngs 
where the survey detects contamination. 
None (T- 11 and T-30 are active, permitted RCRA waste units) 

Not a valid OPWL tank location 

A-10 
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TABLE 2 3  

POTENTIAL OPWL INTERACTIONS .WITH OTHER RFP OPERABLE UNITS 
(Continued) 

TANK 

T-13 

T-14, 
T-16 

T-15. 
T-17 

T-18 
T-19. 
T-20. 
T-3 8 
T-2 1, 
T-22 

T-23 

T-24, 
T-32 

R F P m Z 2  3 

LOCATION' 

B5 

B5 

B5 

cs 
' cs 

. .  

E5 

E5 

FS 

POTENTIAL INTERACTION WITH OTHER OUs' 

T-13 is located inside Building 774. IHSS 215 (Units 55.13 - 55.16; Tanks 
T40, T66, T67, and T68). OU15, targets three process waste tanks east of 
774 (7'66, T67. and T68; see T-14, T-16 comments below) as well as a 
fourth tank v40) at an unknown location inside 774. It is possible that T40 
is T-13 or is located near T-13. More detailed information about IHSS 215 
is not given in available references. 
T-14 and T-16 consist of three inactive process waste tanks (designated T66, 
T67, and T68) located on the cast side of Building 774. Two other IHSSs 
also address these tanks. IHSS 124 (Radioactive Liquid Waste Storage 
Tanks), OU10, is comprised of three subparts (124.1, 124.2, and 124.3) 
which target T66. T67, and T68, respectively. IHSS 125 (Holding Tank), 
OU8, also targets tank T66. This Work Plan proposes that MSSs 124 and 
125 be incorporated into OU9. 
T-15 and T-17 are also IHSS 146 (Concrete Process Waste Tanks). OU8. 
146 targets releases from the six former process waste tanks which were 
removed in 1972% '. The IAG specifies a surface radiation survey and 
analysis of soil boring samples for HSL volatiles, HSL semi-volatiles, and 
various radionuclides, metals and inorganic compounds at 146. This Work 
Plan proposes that IHSS 146 be incorporated into OU9. 
None 
None 

IHSS 164.2 (Building 886 Radioactive Spills), OU14, targets uranium 
contamination in soil around and beneath Building 886% '. 164.2 appears on 
location maps (0 focus on the eastern side of 886, whereas T-21 and T-22 are 
immediately west of 886. The IAG specifies a surface radiation survey and 
analysis of soil boring samples for HSL volatiles, HSL semi-volatiles and 
various radionuclides at 164.2. 
Both T-23 and IHSS 179 (Building 865 Drum Storage Area), OU15, are 
inside Building 865. Available references do not give the exact location of 
IHSS 179 or other detailed information about the site. 

T-24 and T-32 are possibly affected by IHSSs 106 (Outfall) and 107 (Hill- 
side Oil Lealr), OU1. Numerous monitoring wells and boreholes have been 
completed in the vicinity of T-24 and T-32 in conjunction with the 881 
Hillside RI. T-24 and T-32 are active. permitted RCRA waste units. 
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T-35 

T-36. 
T-37 

TABLE 2 3  

c 4  T-35 is located inside Building 528. IHSS 159 (Radioactive Site - Building 
559), OU8. immediately north of 528. rargets leaks from pipelines which 
transferred process waste from 559 to 52Pb.  The IAG specifies a surface 
radiation survey and analysis of soil boring samples for HSL volatiles and 
various radionuclides and metals at 159. This Work Plan proposes that IHSS 
159 be incorporated into OU9. 

B5 None 

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

TANK I LOCATION' 

T-33, 

POTENTIAL INTERACTION WITH OTHER OUs2 

T-25, T-26, and IHSS 180 (Building 883 Drum Storage Area), OU15, are 
inside Building 883. Available references do not give the exact location of 
180 or other detailed information about the site. T-25 and T-26 are active, 
permitted RCRA waste units. 
T-27 is immediately adjacent to T-21 and T-22; see T-21, T-22 comments.' 
None 
Chromate contamination related to IHSS 137 (Cooling Tower Blowdown. 
Building 774). OU8, may affect soils on the northwest side of T29. 
Not a valid OPWL &k location 
Not valid OPWL tank locations 

T-39 ' F5 .I Both T-39 and IHSS 178 (Building 881 Drum Storage Area), OU15, are 
inside Building 881. Available references do not give the exact location of 
178 or other detailed information about h e  site. 

1 Sec Plate I, Original Process Waste Lines Location Map 

2 RFP Operable Units have been designated as follows (DOE, 1991a): 

ou 1 
OU2 
OU3 

. OU4 
OU5 
OU6 
OU7 
OU8 

R F P m 7 2 3  

881 Hillside 
903 Pad 
Off-Site Releases 
Solar Ponds 
Woman Creek 
Walnut Creek 
Present Landfill 
700 Area 

o u 9  
OUlO 
OU11 
o u 1 2  
OU13 
OU14 
OU15 
OU16 

Original Process Waste Lines (OPWL) 
Other Outside Closures (OOC) 
West Spray Field 
400/800 Area 
100 Area 
Radioactive Sites 
Inside Building Closures 
Low Priority Sites 
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TABLE 2 3  

POTENTIAL OPWL INTERACTIONS WITH OTHER RFP OPERABLE UNITS 
(Continued) 

3 Rocky Flats Interagency Agreement (DOE 1991a) 

References 

a DOE 1986a. 

b Rockwell International, "Appendix I: RCRA 3004(u) Waste Management Units. Volume 1." 
CODO78343407, Revision 0, 17 October 1986. 

R F P w T 2 3  

i 

A-13 
03/12/92 

Draft Final 



APPENDIX B 
OU9 Manhole Investigation - March 1994 
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OU 9 MANHOLE INVESTIGATIONS 

MARCH1994 

Non-intrusive investigations of manholes, lampholes, and valve vaults along the old process 

waste lines were needed to verify pipeline locations. The non-intrusive investigation 

included lifting the manhole covers and shining a flashlight inside to verify the presence of 

pipelines. Twenty-two manholes, four lampholes, and six valve vaults were identified for 

non-intrusive investigation. 

During the investigation, i t  was difficult to see down into the manholes/lampholes/valve 

vaults due to various debris at the bottom and poor visibility. Because of health and safety 

concerns (confined space entry), the plane of the surface of the manhole could not be broken, 

which limited the use of intrusive techniques to fully investigate the manholes. Therefore, 

these results are preliminary and subsequent investigations may provide different information. 

The following designations apply to the sample locations: 

- 
MH - Manhole 

LH - Lamphole 

VV - Valve vault. 

loo AREA 

0 U9-MH-1 

0 U9-MH-2 

3-16-94. South of.the western section of Building 123. Pipelines: 

P-1. Note: line partially active (new PWTS). 

Other information: The line runs north to south and appears to be an 
active line. 

3-16-94. South of the eastern section of Building 123 at P-l/P-2/p-3 

intersection. Pipelines: P-1, P-2, P-3. 

Other information: The manhole located on the west side of the 

southeast comer of Building 123, P-l/P-2/P-3 intersection was opened. 
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One pipe enters the manhole from the west, one from the north, one 

from the south, and one from the east. All are,cut off and filled with 

cement. 

OU9-MH-3 3-16-94 East of Building 123, southernmost manhole. Pipelines: P-3. 

Other information: The southernmost manhole has an open channel 

pipe that runs from west to east and curves to the north. 

0 U9-MH-4 

T-2 Vault 

0 U9-MH-5 

3-16-94 East of Building 123, northernmost manhole. Pipelines: P-3. 

Other information: The northern-most manhole is brick lined with a 

pipe appearing to be a 4-inch clay pipe than runs north to south with 

a T to the east. The northern section of the pipe T has a gate to 

control the flow to the north. 

3-16-94. South of Building 441. The manhole located at T-2 and T-3 

was opened. The two other manholes here have been locked with a 

padlock. The middle manhole was opened to view the middle vault. 

7 

The vault is approximately 5-feet deep. There is approximately 2 to 

3 feet of water in the vault. Two pipes enter from the north and lead 

to a'T that goes to the southern vault. 

3- 16-94. South of Building 452. At P-4/P-5 intersection. Pipelines: 

P-4, P-5. 

Other information: Investigators tried to open the manhole located 

south of Building 452, P-4/P-5 intersection. It was inaccessibIe due 

to soil/gravel/cobbles and a concrete parking barrier that appears to 

cover the northern edge of the manhole. This manhole is larger than 

a usual manhole. 
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800 AREA 

0 U9-MH-6 

P-6. 

OU9-LH-1 

P-6. 

OU9-LH-2 

3-16-94. Along 8th Avenue. At P-4/P-6 intersection. Pipelines: P-4, 

Other information: Investigators opened the manhole located at P-4/P-6 

intersection. The P-4 pipeline enters on the west side to connect with 

P-6 that runs north to south. The pipelines are approximately 4 feet 

from ground surface. All pipes have a closed top with no secondary 

containment. The P 4 P - 6  connection was visible. 

3-16-94. Along 8th Avenue, Southwest of Building 883. Pipelines: 

Other information: Investigators opened the lamphole located 

southwest of Building 883. A vitrified open-top clay pipe 

approximately 10 to 12 inches with a 4-inch steel pipe inside was 

visible. The shaft of the manhole runs straight down approximately 

4 feet to the pipe. No water is in the manhole. 

3-16-94. Along 8th Avenue midway of Building 883. Pipelines: P-6. 

Other information: There is a broken piece of a manhole cover on top 

of a (approximately) 4-inch steel pipe. The pipe i's closed top. There 

is no water in the manhole. The shaft is about 12 inches in diameter 

and runs straight down approximately 4 to 5 feet. 

0 U P M H -  7 3-16-94. Along 8th Avenue. At P-6/P-10 intersection. Pipelines: P-6. 

Other Information: Investigators opened the manhole located at 

P-6/P-10 pipeline intersection. The pipelines are approximately 5 to 
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OU9-LH-3 

OU9-MH-8 

P-9. 

0 U9-MH-9 

6 feet from ground surface. 

secondary containment. The P-6/P-10 connection is visible. 

All pipes are closed top with no 

3-16-94. Along 8th Avenue. At P-6/P-9 intersection. Pipelines: P-6, 

P- 10. 

Other information: Investigators opened the lamphole located north of 

OU9-MH-7 (P-6/P-10 intersection). There is a vitrified clay pipe with 

a 4-inch steel pipe inside approximately 10 feet from ground surface. 

The pipe runs north to south. There is no water in the manhole, but 

the bottom appears -to be moist. 

3-16-94. Along 8th Avenue. At P-6/P-9 intersection. Pipelines: P-6, 

Other information: Investigators opened the manhole located at the 

P-6/P-9 intersection. There is a vitrified open top clay pipe with a 

steel pipe inside. The pipes are approximately 8 to 10 feet from 

ground surface. The bottom of the manhole appears to be dry. The 

P-6/P-9 connection is visible. 

3-17-94. North of valve vault 5 .  Pipelines: P-10. 

Other information: The manhole north of valve vault #5 northeast of 

Building 889 was too large and heavy to open. 

OUPMH-10 3-17-94. \ North of Buildings 889 in middle of the paved road. 

Pipelines: P-10. 

Other information: Investigators opened the manhole located in the 

middle of the road north of Building 889. One pipe enters from the 

east about 6 feet from ground surface and exits the west side about 3 . i 
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- 

700 AREA 

OUPLH-4 . 

feet from ground surface. This appears to be the line from Building 

865 tanks. 

3-10-94. Sixty feet south of OU9-MH-11. Pipelines: P-12, P-13. 

Other information: Investigators opened the lamphole along P- 12/P- 13 

pipeline. Could not see piping. There was water in the manhole 

approximately 8 feet from surface. 

OUPMH-11 3-10-94. West of Building 707. At P-12/P-13/P-14/P-15 intersection. 

Pipelines: P-12, P-13, P-14, P-15. 

Other information: Investigators opened the manhole for 

P- 12/P- 13/P- 14/P- 15. Cutoffs for two 2-inch steel pipes were visible 

in one comer of vault. There is various debris in bottom of a large 

vault. The depth of the vault is approximately 12 feet and the depth 

to water on the bottom of the vault is approximately 10 feet. 

0 U9-MH-12 3-10-94. West of Building 707. At PL15/P-16 intersection. Pipelines: 

P-15, P-16. 

Other Information: Investigators opened manhole for P-15/P-16 Two 

(approximately) 3-4 inch stainless steel pipes were visible 

approximately 10 feet down. There was about 2-inches of water on 

the bottom of the vault. The depth of the vault is approximately 15 

feet. 
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OU9-MH-13 3-10-94. Northwest of Building 707. Pipelines: P-15. 

Other information: Investigators opened the manhole along P-15 

northwest of Building 707. 

visible. 

It was full of water and nothing was 

OU9-MH-14 3-17-94. Northeast of Building 707, outside Door 3. Pipelines: P-15, 

P-19, P-20. 

Other Information: Investigators opened the manhole northeast of 

Building 707 outside Door 3 of Building 778, P-15/P-19/P-20 

intersection. It was full of water ahd nothing was visible. 

0 UP-MH-I 5 3-10-94. Southeast of Building 559. Pipelines: P-17. 

Other information: Investigators opened the manhole for P-17. A 

4-inch-PVC pipe running north to south with a T to the west was 

visible approximately 7 feet down and there was approximately 1 foot 

of water at the bottom of the vault. The vault is approximately 10 feet 

- 

ou9-w-1 
P-37. 

3-10-94. Southwest of Building 703. Pipelines: P-20, P-21, P-36, 

Other information: Investigators were unable to enter the valve vault 

but limited visual observation indicated a double contained pipeline 

from north to south and a pipeline to the east. All pipeline in valve 

vault was cut at the wall and removed. The valve vault had 

approximately 4 feet of water. 
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. .  0 UPMH-16 Two manholes located near the northwest comer of Building 771. 

Pipelines: P-23. These manholes did not need investigation because 

P-23 is an active Plenum line for Building 771. 

COP' 

0 U9- W - 2  

OU9- W-3  

3-17-94. North of T771C. Pipelines: P-24. 

Other information: Investigators opened the cleanout port north of 

T771C. The cleanout port is eight inches in diameter. The shaft of 

the cleanout port runs straight to water at approximately 10 feet from 

ground surface. There appears to be an open channel approximately 

8-10 inch pipe at the bottom. 

3-10-94. Large valve vault north of T-29, between T-29 and Building 

774. Pipelines: P-25, P-27, P-28, P-29, P-35, P-43, P-44, P-46. 

Other information: Investigators opened the valve vault located 

between Building 774 and T-29, pipeline intersections of 

P-25/P-27/P-28/P-29/P-35/P-43/P-44/P-46. The vault is 

approximately 10 by 20 feet. Two pipes are visible running north to 

south, three pipes run east to west. 

reading) on top of vault with an alpha meter. 

Measured 6 cpm (1 minute 

3-10-94. Small valve vault located North of T-29. Pipelines: P-27, 

P-28, P-29. 

Other information: Investigators opened the manhole in valve vault 

north of T-29, pipelines P-27/P-28/P-29. Vault size is approximately 

8-10 feet. There are two pipelines visible. One that connects to the 

pipe running up the side of T-29 and one that enters from the south 

and branches into two pipes to the east. The depths to the pipes is 

approximately 5 feet and there is approximately 12-15 inches of water 

in the vault. 
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3-10-94. Investigators opened the manhole north of Building 776. It 

is a small concrete circle that contains a ground rod for the Building. 

It is not related to the OPWL. 

0279-MH-17 3-10-94. Between Buildings 776 and 778. Investigators opened the 

manhole between Buildings 776 and 778. The manhole is a concrete 

vault approximately 7-feet deep. A 6-inch pipe (cutoff) is 

approximately 24 inches from the ground surface. This appears to be 

a drain pipe and not related to the OPWL. The vault appeared to be 

dry. 

0 U9- W - 4  3-10-94. Northeast of T-29. Pipelines: P-35, P-46. 

Other information: The depth of the vault is approximately 8 feet with 

approximately 6 inches of water on the bottom. Three pipes were 

visible running east to west and two pipes to the south. The vault top 

gave a 6- cpm reading (1 minute) with the alpha meter. - 
-\ 

OUP-MH-18 3-10-94. East of T-29. Pipelines: P-35, P-38, P-45, P-46. 

Other information: Investigators opened the manhole east .of T-29, 

P-35/P-38/P-45/P-46 intersection. The depth of the manhole is about 

8 to 10 feet. There is a green sludge on the bottom. The size of the 

manhole is approximately 4 by 4. Two (cutoff) pipes approximately 4 

inches in diameter were visible on the north, and an open-top vitrified- 

clay pipe approximately 10 inches in diameter running east to west was 

visible. 



0 u9- w-5 3-10-94. Pipelines: P-36, P-37, P-41, P-42. 

The manhole to the valve vault southwest of T-29 is covered with soil. 

It appears to be a large manhole. This was not opened due to soil 
disturbance considerations. 

OU9- W-6 3-16-94. West of the Solar Pond 207A. Pipelines: P-36, P-37. 

Other information: Investigators viewed the opened valve vault west 

of Solar Pond 207A. The vault is open with barricades surrounding 

it. Four pipes are visible. One pipe on the southeast side appears to 

have been cut and blanked. The other pipe on the southwest side 

connects to a west to east running pipe that leads to Solar Pond 207A. 

One other pipe parallels the west to east running pipe. 

OU9-MH-19 3-10-94. West of the Solar Ponds. Pipelines: P-38. 

Other information: Investigators opened the manhole west of the Solar 

Ponds. An open-flow channel pipe (about 12 inches in diameter) is 

visible at approximately 4 feet from ground surface. 

0 U9-MH-20 3-10-94. East of the Solar Ponds. Pipelines: P-39, P-45, P-46. 

Other information: Investigators opened the manhole located east of 

the Solar Ponds. The pipeline is an open-top vitrified-clay pipe (about 

10 inches in diameter) visible at approximately 10 feet from ground 

surface. 

0 UPMH-21. 3-10-94. East of Building 990. Pipelines: P-39. 

Other information: Investigators opened the manhole located east of 

Building 990, P-39/P-40 intersection. An open-top clay pipe was 
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. .  visible at approximately 10 feet from ground surface. The P-39P-40 

intersection was not observed in this manhole. 

0 U9-MH-22 3-10-94. South of Building 995. Pipelines: P-39. 

Other information: Investigators observed the manhole south of 

Building 995. This manhole is the P-39 and Building 995 outfall. 

Outfall is a concrete weir with approximately 75 to 100 gallons per 

minute flow rate. 

Miscellaneous manholes 

3-17-94. 

Building 887. These are sewer lines and not related to the OPWL. 

Investigators opened the manhole located northwest of 

3-17-94. Investigators opened the manhole located north of Building 

881. This is for sewage or Building 883 foundation drains and not - 
related to the OPWL. 
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HPGe DETECTOR RESULTS FOR ALL ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE OPERABLE UNITS - 
I FOV 

- 
OC 
- 

HSS file Nami Detcctoi Dctcctor 
leipht (IY 

6.5 
6.5 
6.5 
6.5 
6.5 

__- 

__-__ 

_____ 
____. 

m-241i % I MDA 1-239' 90 I MDA 1-238 70 MDP 1-235 TO I MDA 
)ci/p Error 4 pCi/g 
0.04 9.0 0.01 

k-I37 70 MDA K-40' % 'MDA 
pCi/g I Error: pCi/p 
12.4 , 0.4 0.1 -__-_____ 

ta-226 5.i. MDA 
pCi/p Error pCi/g 
1.37 0.5 0.02 _______ - 

Th-232 % . M D A  
pCi/p ; Error1 pci/g 
- 1.19 0.6 0.02 .- 

North East -- Statio] 
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F04 
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uRJh 
8 .O 
8.4 
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6.3 
8.2 
7.0 

____ - 
-- 

- 
35.chn 
32chn 
36.chn 
3 I .chn 
30.chn 
39.chn 

-_ 

-__ 
_____ 

Array 
1 A66F 
1 A66F 
1 A66F 
1 A66F 
1 A66F 
I A66F 

_____ 
,Ci/g: Error1 nCi/; )Ci/p Error pCi/; 

1.9 11.2 0.6 
>Ci/e Error pci/g 
0.1 1 2.9 0.01 0.0 , 0.0 

0.0 0.0 
0.0 0.0 
0.2 23.4 ' 0.1 
0.4 ' 10.9 0.1 
0.1 31.8 I 0.1 
0.2 20.6 0.1 

--___.- -- 

-- 

I30 
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I30 
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I30 

-- 

--- 
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1.20 0.6 0.02 
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- __ __ . .. .. . . . _. . -. - 

__ _. - . ._ - - 

0.07 8.0 0.02 0.10 3.4 0.01 
0.22 1.6 0.01 
0.18 1.8 0.01 
0.08 3.8 0.01 
0.33 1.2 0.01 
0.19 1.7 0.01 
0.16 2.1 0.01 
0.39, 1.2 0.01 
0.30 1.3 0.01 
0.17 2.0 0.01 

..- . 

-_ ___-- 

~~ 

------ 
__--_ -- 

~ _ _ _  

1.36 0.6 0.02 
1.05 0.7 0.02 

- 14.5 0.4 0.2 
12.0 0.4 0.1 
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-__. __ 
0.0 0.0 
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0.0 0.0 

__...______ 

__- 

_- 
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7E+05 2E+06 

~ 

0.05 9.0 0.01 
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- .- 

~ _ _ _ -  
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~ 
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~ 
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__ 

___ 
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14.chn 
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-- 

I- 
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-~ 
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- 
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10.8 0.5 0.2 ___ 0.96 1.2 0.03 0.08 8.0 '0.02 

0.10 7.0 0.02 
0.09 7.0 0.02 
0.06 8.0 0.01 
0.06 9.0 OE 

-- 

0.05 11.0 0.02 

1.2 15.5 0.6 
2.0 10.3 0.6 
1.6 12.7 0.6 
1.8 11.3 0.6 

-___ 
_____ 
-__ 

___ 

0.0 19:2 0.0 
0.5 8.9 0.1 

7E+05 2E+06 13.4 0.4 0.2 0.94 0.7 0.02 1.51 0.5 0.02 
0.0 0.0 0 44 DO9 7E+05 2E+06 12.5 0.4 0.2 0.98 0.7 0.02 1.28 0.6 0.02 
0.0 0.0 8.0 0 48.chn 1 A66F 6.5 44 E09 7E+O5 2E+06 12.8 0.4 0.2 0.3 16.9 0.1 -_ 

0.5 8.6 0.1 
1.28 0.6 0.02 
1.16 0.6 0.02 

1.10 0.6 0.02 
0.78 0.8 0.02 
0.75 0.8 0.02 
0.96 0.7 0.02 
0.79 0.8 0.02 
0.81 0.6 0.01 

.___ 

~ _ _ _ . -  1 119.2 2 1 .chn 1 A66F 44 D10 7E+05 2E+06 6.7 
10.1 
12.6 
1017 
7.9 
7.9 

-__ 

0 
0 
0 
0 
0 

- 
1.4 13.4 0.6 
1.5 13.8 0.6 

_.____- 

-- - 

11.1 0.4 0.1 6.5 
6.5 
6.5 
6.5 

0.8493 
0.7223 
0.925 

-- 
__.- 

-~ 

~ 

0.92 0.7 0.02 
1.28 0.6 0.02 
1.09 0.7 0.02 
- 

0.10 3.3 0.01 0.0 0.0 
0.0 0.0 

1 119.2 0.0 - 0.0 7E+05 2E+06 
7E+05 2E+06 

.- CI I 
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I OA 
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17.3 0.4 0.2 
16.0 0.4 0.2 

22.chn 
24.chn 
23.chn 
201 .chn 
202.chn 
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206.chn 

.____ 

1 A66F 
I A66F 
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6A6 
6A6 

_- 

___ 
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0.7 6.7 0.1 

1 
1 
I 
1 
1 

__ 

__ 

0.35 1.2 0.01 
0.22 1.7 0.01 
0.17 1.7 0.01 
0.13 2.1 0.01 

---- 
___- 

- 

119.2 
119.2 
119.1 
119.1 
119.1 

___ 

--- 

7E+05 -2E+06 
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7E+05 2E+06 

'1.3 15.5 0.6 0.07 9.0 0.02 ___-___- 0.0 0.0 
0.0 

14.6 0.4 0.2 
11.5 0.4 0.1 1.18 0.4 0.01 1.7 8.6 0.4 47.6 0.1 . 0.1 

0.1 48.0 0.1 
0.10 3.9 0.01 
0.83 0.8 0.02 . ~ 

0.0 0 
0 

12.0 0.4 0.1 0.84 0.6 0.02 1.26 0.4 0.02 __ 9.7 1.7 0.5 
3.0 3.7 0.3 
- -. . . ... 

0.2 11.8 0.1 0.0 8.2 6A6 1 1  1 oc 7E+05 2E+06 13.2 0.3 0.1 0.44 1.4 0.02 
0.04 6.3 0.01 
.___ 

___---- 

0.12 2.3 0.01 
0.40 0.8 0.01 

- 1.36 0.4 0.02 
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__ - 
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-- 

13.2 0.3 0.1 
9.9 0.4 0.1 
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~ - _ _ _  
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__ 

__ 

__ 
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0.41 9.0 0.11 
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~. 

___- 
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0.26 23.3 0.18 
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0.0 4. I 
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-__.- 

___ 
- 

__ 
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- 

- -- 

.- 

~ _ _ . _ _ _  
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__ 
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____ 

-- 

-. - 
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1.13 4.9 0.17 
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1.01 5.1 0.15 
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___ 

__ __ 

- 
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______- 

___ 
_______.__ 
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23.7 3.4 2.4 
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_- - 

- 

_- 
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_______ 
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__- 
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__- 
__.- 
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GI 

__- 
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~- 

~- 

- 
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__ 
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__ 

__ 

__ 

__ 
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- 

__ 

-- 
-- 
- 

7.5 
7.5 
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___- 

~- 

0.0 0.0 0.00 0.oc 0.54 6.9 0.1 1 2 257.chn 45 
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- ____ 
____- 
-- - 
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298.chn 
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82.chn 
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-- 

~- 

__.- 
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45 
45 
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45 
45 

__- 

-~ 
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- ___-. 
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-- 
- 

-~ 
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- 
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-- __- 

_______- 
..__ ~ L _  
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- 

2 179.chn 45 7.5 
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Exposure 
uWh 
6.9 
7.7 
7.7 
8.7 
8.7 
9.0 
8.1 
10.9 
10.9 
6.3 
5.9 
6.3 
7.2 
9.1 
7.3 
6.7 
8.9 
7.2 
8.6 
8.7 
8.1 
6.8 
8.2 
6.0 
5 .O 
6.0 
6.3 
7.5 
6.2 
10.8 
7.7 
8.8 
8.3 
7.8 
8.9 
8.6 
8.2 
5.6 
4.8 
6.3 
7.6 
5.9 
6.6 
7.9 
9.2 
9.3 
9.9 
9.2. 
8.2 

- - __ 

-- 

-- 
-- 
-- 

~_ 

____ 

- - 

~- 
____ 

~- 

___- 

_____ 

~- 

__- 

~~ 

_-__ 

_____ 

____ 

____ 

% FOV 
Blockcc. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
_- 

____ 
____ 
___ 

__-.- 

___ 

___ 
____ 

___-  
___ 
__ __- 

__- 

___-- 
~- 

~- 

____ 
__- 
~ _ _  

-- 
~ 

-- 
____ 

__._ 

- 
Station 

GI  
H1 
HI 
I 1  
I 1  
J I  
K1 
L1 
MI 
A2 
B2 
c 2  
D2 
E2 
F2 

__ - 
_- 

__ 
-- 
-- 

-- 

\lorth East J-235 % MDA !m-241 % MDk 31-239. 7G MDA J-238 70 MDk 
Ki/g Error pCi/! 
2.1 15.5 1.0 

- - -- 

~ - - _ _ _  

ilc Namc 
__.-- 

ktcc tor 
Arrav 

45 

.- - Detector 3-137 70 MDA - pCi/e - Error - pCi/g 

0.56 1.9 0.03 
0.49 7.7 0.1 I . 
0.47 11.0 0.15 

-___- 

_____ _--- 

<-40 70 MDA [a-226 7c MDA 71-232 % MDA 
pCi/p Error pCi/g 
1.00 1.5 0.04 - 
1.42 4.0 0.17 

-lei .E h t (ml 
7.5 

pCi/g Error pCi/.g 
0.07 15.7 0.03 

pCi/o Error pCi/r 
78.4 0.2 0.5 
40.1 1.3 1.6 
36.4 1.8 2.0 
26.1 1.8 1.4 
22.3 2.5 1.7 
18.7 2.3 1.3 
11.7 3.3 1.2 

_- 5.5 6.8 1.1 
3.0 11.8 1.1 
1.4 21.5 0.9 
2.9 10.5 0.9 
1.4 20.8 0.9 
7.4 4.6 -_ 1.0 

_____ 2.0 16.2 1.0 
33.2 1.4 1.4 
28.3 1.6 1.4 
28.7 1.6 1.4 
15.9 2.6 1.2 

- _  ~- 

-___ 

- -- 
~ 

__ ~ 

-- 
~- 

--____ 

- _-___ 

nCi/g Error nCi/g 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

~ 

____-- 

-_ 

- 

0.0 0.0- 

___ 

-___I_ 

feet feet 
E+05 2E+06 
E+05 2E+06 
E+O5 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 
E+05 2E+06 

__ --- ~ 

_ _ _ ~  

pCi/g Error pCi/e 
0.82 1.7 0.04 
1.04 5.0 0.16 

Ci/p Error pCi/g 
8.1 1.3 0.3 320.chn 

2 1 1 .chn 
2 12.chn 
215.chn 
2 14.chn 
256.chn 
259.chn 
297,chn 
300.chn 
9 1 .chn 
83.chn 
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1 I0.chn 
I I4.chn 
177.chn 

-- ___ 

-___ 

____ 

-- 
-___- 

. . . 

- - 

45 12.8 3.5 1.3 
12.2 4.7 1.7 
-___-- 0.00 0.00 5.1 28.5 4.3 

0.0 4.1 
0.0 4. I 
0.0 4.1 
0.0 4. I 
0.0 4.1 
0.0 4.1 
0.0 4.1 
0.0 4.1 
0.0 4.1 
0.0 4.1 
0.0 4.1 

_- 

___- 

- 

~. 

___ ___._.___ 

_____.___ 

__________ 

7.5 
7.5 
7.5 
7.5 

___- 
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1.69 3.5 0.18 
1.67 5.2 0.26 

- -__._ ____- 
- ~ _ _ -  

0.00 0.00 45 
45 
45 

___ 0.00 0.00 0.60 6.5 0.12 0.96 5.5 0.16 
0.89 8.2 0.22 

12.2 3.6 1.3 
11.2 4.9 1.6 
12.4 3.6 1.3 

._______- 
0.00 0.00 0.52 10.5 0.16 

45 7.5 1.30 4.4 0.17 1.76 3.6 0.19 0.00 0.00 
0.00 0.00 

- 0.60 6.8 0.12 
0.56 6.6 0.1 I . 

0.54 7.7 0.13 
0.47 8.0 0.1 I 
0.50 7.0 0.10 . 
0.53 6.9 0.1 1 

-____.__-- 

--.- 

-- 

- 

45 7.5 10.5 3.9 1.2 1.08 4.9 0.16 1.65 3.6 0.18 
45 7.5 1.23 4.7 0.17 2.19 3.1 0.20 0.00 0.00 13.6 3.4 1.4 

13.4 3.4 1.4 
9.4 4.1 1.2 
9.9 4.0 1.2 

45 7.5 1.63 3.8 0.19 2.11 3.3 0.21 0.21 ' 25.5 0.16 
0.00 ' 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 ' 0.00 

__ 
0.00 0.00- 

0.00 o.oF 

__- 

_______.- 

7.5 1.20 4.5 0.16 0.94 5.1 0.14 
0.71 6.4 0.14 
- 45 

45 7.5 1.04 4.7 0.15 
45 7.5 12.0 3.6 1.3 0.82 5.9 0.15 1.10 4.7 0.16 
45 7.5 'E+05 2E+06 14.4 3.2 . 1.4 1.03 4.9 0.15 1 .11  4.7 0.16 
45 7.5 

7.5 
'E+05 2E+06 19.8 2.8 1.7 1.15 4.9 0.17 1.36 4.3 0.18 0.0 4.1 

0.0 4.1 
.___ 

______.____ 45 53 
53 
~ 

'E+05 2E+06 10.8 3.7 1.2 0.99 5.0 0.15 1.25 4.3 0.16 
~ 

0.0 4.1 
0.0 4.1 
0.0 4.1 

- 0.0 0.0 182.chn 45 7.5 G2 'E+05 2E+06 10.8 3.8 1.2 0.80 5.8 0.14 0.N 8.1 0.10 - 

0.52 7.4 0.12 
0.54 7.2 0.12 

- 
- .-___ 

1.25 4.3 0.16 
1.52 3.9 0.18 
1.37 4.3 0.18 
1.46 4.0 0.18 

0.0 0.0 2lO.chn 45 7.5 53 H2 'E+05 2E+06 1.05 5.1 0.16 
1.11 4.8 0.16 
1.23 4.4 0.16 
1.19 4.6 0.16 

~ _ _ _ _ _ _  
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__________ 
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11.6 3.7 1.3 
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- 

- 

- 
~ _ _ _ _ - -  
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53 
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7.5 
7.5 
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__.- 

-.___ 
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L2 
M2 

_- 
_- 

255.chn 
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296.chn 
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92.chn 

-_- 
___ 
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0.87 5.7 0.15 1.38 4.0 0.17 4.6 7.5 1.0 

3.1 10.9 1.0 _. ___-____ 

0.0 0.0 
0.0 0.0 

- ___. 0.00 0.00 
0.00 0.00 

-. 

__ 
0.52 6.7 0.1 1 
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0.0 4.1 _______ 45 7.5 53 A3 'E+05 2E+06 9.2 4.2 . 1.2 1.9 15.8 0.9 0.0 0.0 0.23 22.8 0.16 
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0 
0 

__-_. 

_- 

_. 

-- 

___ 

Am-241 '70 MDA 
pCi/g Error pCi/g 
0.2 27.0 0.1 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 , 0.0 
. 0.0 0.0 

- _- 

- - _ _ ~  
--- 

___ - 

- 
, 0.0 0.0 

- ov 
m i  
44 
44 
2.4 
2.4 
44 
12.4 
44 
44 
12.4 
44 
12.4 
12.4 
44 
12.4 
44 
44 

12.4 

__ - 
__ 

__ 

__ 
- 

__ 

__ 

- 
__ 

- 
-- - 
- __ 
__ 

__ 

_-- 

- 
Station 

12.4 
12.4 
44 
12.4 
44 

__ 

__ 

__ 

- 

12.4 
44 

12.4 
44 

- 
.__ 

12.4 
44 

12.4 
44 

12.4 
44 

12.4 

__ 

- 
~ 

- 
__ 

__ 

12.4 
44 

12.4 
44 

12.4 
44 

12.4 
44 

~. 

- 
___ 

- 
- 
__ 

12.L 

12.r - 

0.80 1.0 0.02 
0.75 1.0 0.02 
0.48 1.0 ' 0.01 
0.26 3.0 0.02 
0.22 2.0 0.01 
0.45 2.0 1 0.03 I 

_.____._..__..._..._I_....- i_ 

______ 

~ 

-__ _.___ 

__ 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

i 

___.--___- 

_____-- 
__-___- 

_-__--__ 

0.40 1.0 0.01 
0.44 2.0 I 0.03 
0.29 1.0 0.01 
0.38 2.0 I 0.02 
0.33 1.0 0.01 
0.32 1.0 0.01 

~ 

_______ 
__________- 

_I__ __ 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.1 46.0 0.1 
0.0 0.0 

__--__ 

_____.-- 
___- 
_- -._____- 

________.. 

1 6.5 
0.41 2.0 0.02 
0.39 1.0 0.01 , '  

0.40 2.0 0.02 ' 

0.32 1.0 0.01 

-___-. 
___ ~ 

~ 

0.28 3.0 ' 0.03 " __-- 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

_____ 

_I______.- 

-_______ 
__________ 

0.17 2.0 ' 0.01 ' 

0.11 3.0 0.01 

...---- 
0.05 11.0: 0.02 ' 

-.__ 

___ 
0.46 2.0 0.03 

0.0 0.0 
0.0 0.0 

~- 

J-238 8 MDA 5-235 TO MDA Exposuri 
uWh 
9.8 
10.0 
7 .O 
6.8 
5.3 
9.4 
9.6 
5.4 
8.5 
8.9 
6.2 
7.5 
6.7 
9.2 
8.6 
.6.1 

__- - 
-__ 

- ._ 

-__ 

-__ 

. 

'u-239 5% M D A  
nCi/g Error nCi/c! 
0.0 0.0 
0.0 0.0 
0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

_________._ 

0 . 0  -___ - 
-_______ 

_ _ _ _ - ~ ~  

- 

:-40 % MDA 
Ci/p Error pCi/p 
12.9 0.5 0.2 
12.9 0.5 0.2 
6.4 1.0 0.2 
6.5 1.0 0.2 
6.0 1.0 0.2 
12.3 1.0 0.4 
13.0 0.5 0.2 
7.7 1.0 0.2 

-- 
- -- 

._ 

-- 

- 
___-- 

- 

3-232 c/o MDA 
pCi/e Error pCi/e 
2.00 0.5 0.03 

_______- Vorth East 
feet feet 

'E+05 2E+06 
'E+05 2E+% 
rE+05 2E+06 
'E+05 2E+06 
rE+05 2E+06 
rE+05 2E+06 
!E+05 2E+06 
IE+05 2E+06 
lE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 
7E+051 2E+06 

-I___- 

__.-- 

___ __--- 

{a-226 70 MDA 
pCi/g Error pCVg 
0.99 1.0 0.03 
1.05 1.0 0.03 
1.61 1.0 0.05 
1.09 1.0 0.03 

--__ 

__ 

Detector 
-Ie i.2 h t (m 1 

6.5 
6.5 

1 
I 

6.5 
1 

6.5 
6.5 

1 
6.5 

1 
I 

6.5 
1 

6.5 
6.5 

--__- 

___. 

__-_ 
-__ 

_- 
__- 

_____ 
--- 

le Name letector 
Array 
1 A66F 
I A66F 
40293 
30699 
1 A66F 
30699 
1 A66F 
A62F6F 
40279 
1 A66F 
40227 
30687 
1 A66F 
30687 
1 A66F 
A62F61 
40293 
1 A66F 

__--- 
_-- 
___ 
-___ 

_- 
___ 

-_ 
__ -_ 

_. 

____ 

Ki/g  Error, pCi/g 
1:8 12.0 0.6 
2.1 10.0 0.6 
1.7 14.0 0.7 
0.0 0.0 
1.2 14.0 0.5 
2.4 15.0 1 .1  
1.6 13.0 0.6 
1.5 9.0 0.4 
1..8 22.0 1.2 

. 

-_ 

_ _ _ _ _ _ ~  
_____-- 

__.-- 

pCi/p Error pCi/r! 
0.12 6.0 0.02 GO2 

GO2 
D3 
E3 
E03 
F3 

F03 
DO3 
G3 
Go3 
D4 
E4 
E04 
F4 

F04 
DO4 

__ -- 

-_ 

39.chn 
!36.chn 
12.CHN . 

!2.CHN 
!06.chn 
!4.CHN 
I32.chn 
I90.chn 
I 6.CHN 
I43.chn 
I5.CHN 
l6.CHN 
I5 1 .chn 
28.CHN 
133.chn 
192.chn 
28.CHN 
144.chn 

____ 

-_ - 
-___ 

___. 

__- 

__ . - - - - 
__ - 
___ 

2.02 0.5 0.03 
0.84 1.0 0.03 
0.90 1.0 0.03 

_--- 

-.. --.. 

0.09 7.0 0.02 
0.01 17.0 0.00 
0.01 20.0 0.01 
0.07 8.0 0.02 
0.15 9.0 0.04 

-. -___ __ - -. __ 

0.93 1.0 0.03 0.70 1.0 0.02 
1.03 1.0 0.03 
0.98 1.0 0.03 
0.93 1.0 0.03 
0:81 2.0 0.05 
1.20 1.0 0.04 
1.19 1.0 0.04 
1.29 1.0 0.04 

- - ~ .  

1.98 1.0 0.06 
2.00 0.5 0.03 0.12 6.0 0.02 

0.05 10.0 0.01 0.79 1.0 0.02 
1.35 1.0 0.04 
1.76 0.5 0.03 
0.98 1.0 0.03 
1.15 1.0 0.03 

_L_.- 

- . . ~ _ _ _ _ _ _  

~ 

9.0 1.0 0.3 
10.6 0.5 0.2 

0.03 21.0 0.02 
1.8 12.0 0.6 _____ ___._ 0.09 7.0 0.02 0.0 0.0 

0.0 0.0 
___-____ 

1.6 21.0 1.0 
1.7 15.0 0.8 
1 . 1  18.0 0.6 
1.5 24.0 1.1 
1.5 14.0 0.6 
1.2 16.0 0.6 
2.7 15.0 1.2 
1.8 12.0 0.6 
1.4 14.0 0.6 
1.8 12.0 0.7 

_ _ _ - . _ ~ -  

__.___-___ 

__ 
~ 

__ - ._ . . 

0.02 18.0 0.01 
0.04 14.0 0.02 
0.04 ' 10.0 0.01 
0.1 1 10.0 0.03 
0.10 7.0 0.02 
0.06 8.0 0.01 

-- 
______-.___ 

- 

7.0 1.0 0.2 
11.6 1.0 0.3 
10.8 0.5 0.2 

0.0 0.0 
0.0 0.0 
0.0 0.0 

__. 0.88 1.0 0.03 1.05 1.0 0.03 
0 13.5 1.0 0.4 1.01 1.0 0.03 1.77 1.0 0.05 

1.67 0.5 . 0.03 0.0 0.40 1.0 0.01 r 0.0 
0.38 1.0 0.01 . 0.0 0.0 

0.0 

- 
~ 

0.47 2.0 0.03 I 0.0 

0 12.4 ' 0.5 0.2 0.88 1.0 0.03 0.0 0.0 
0.0 0.0 
-- 7E+05 2E+06 

7E+05 2E+06 8.3 1.0 0.2 1.00 1.0 0.03 1.00 1.0 0.03 0 
0 
0 

0.0 0.0 10.4 1 G4 7E+05: 2E+06 13.7 1.0 , 0.4 0.15 9.0 0.04 
0.07 7.0 0.02 
0.00 13.0 0.00 

1.12 1.0 0.03 2.14 1.0 0.06 
0.38 1.0 : 0.01 - 1  0.0 ' 0.0 0.0 0.0 9.7 44 Go4 7E+051 2E+06 12.3 0.5 ' 0.2 1.31 1.0 0.04 

1.65 1.0 0.05 
_ _ _ _ _ ~ - -  

______ .- .- 

1.89 0.5 0.03 
1.02 1.0 0.03 

__ -- 

_. - 0.0 0.0 - 28.CHN 30699 7.6 
5.6 
5.6 
8.9 
6.9 

- . 7E+05: 2E+06 
7E+05 ' 2E+06 
7E+05 2E+06 

_ ~ _ -  D5 
D5 
DO5 
E5 
E05 

-__ 7.4 1.0 ' 0.2 
6.7 1.0 0.2 
_________ 

__- 3.87 17.0 1.97 0.0 0.0 
0.0 0.0 

___ 
- 

16.CHN 
207. c h n 
27.CHN 
152.chn 
33.CHN 

__- 

40293 
I A66F 
40227 
I A66F 
40293 
I A66F 

--- 
_-- 

____-_ 

0.96 1.0 0.03 0.84 1.0 0.03 
0.75 1.0 0.02 
- __-. 

7.6 1.0 0.2 
12.2 1.0 0.4 
___---- 0.93 1.0 0.03 1.2 14.0 0.5 0.08 7.0 0.02 

0.00 19.0 0.00 
0.05 9.0 0.01 

- ___ 
__ 

______-_ 
0.0 0.0 
0.0 0.0 

7E+05 2E+06 
____.-__ 

7E+05 2E+06 
1.59 1.0 0.05 1.39 1.0 ' 0.04 1.6 29.0 1.4 

1.4 14.0 0.6 
___ 

- ~ _ _ _ _  6.5 10.8 I 0.5 I 0.2 0.89 1.0 0.03 1.14 1.0 0.03 - ~~ 

0.0 0.0 
1.9 12.0 0.7 

_____ 0.0 0.0 12.3 0 
0 

-- 1 12.4 F5 7E+05i 2E+06 15.4 , 1.0 0.5 0.06 12.0 0.02 
0.10 ' 7.0 0.6z 

1.88 1.0 0.06 
1.00 1.0 0.03 
0.97 1.0 0.03 

.- 

___-_.__-.. 

~ _ _ _ _ - -  

2.20 ' 1.0 0.07 
1.92 0.5 0.07 
- 

__ 0.0 0.0 9.9 126.chn 
I7.CHN 

__ 6.5 44 F05 7E+051 2E+O6 
7E+05 2E+06 
7E+05i 2E+Ot 
7E+05; 2E+O6 
7E+051 2E+Ot 

14.2 0.5 0.2 
14.5 1.0 , 0.4 
_.__ 

- __. 1.49 ! 1.0 0.04 0.0 0.0 0.08 13.0 0.03 0 
0 
0 
0 

___ 
8.9 
6.5 
12.1 
9.6 

___- 

0.0 0.0 
0.0 0.0 

_____-___ 

-_ - 

D6 
DO6 
E6 
E06 

___ 

40227 
1 A66F 
30699 
1 A66F 
I A66F 

-- 
1 

6.5 
1 

0.68 1.0 0.02 1.05 ' 1.0 0.03 - _. . 

I.!'. 1.0 0.06 _. ____--- 

1.2 16.0 0.6 0.06 i 10.0 0.02 - 
0.06 ! 12.0 0.02 
0.08 I 8.0 0.02 
_______-- 
__-- 

1 1 . 1  0.5 0.2 
18.4 1.0 0.6 

213.chn 
29.CHN 
l24.chn 
2 19.chn 

-___- 
0.0 0.0 
0.0 0.0 

____-__ 1.70 1.0 0.05 2.5 20.0 1.5 
2.0 11.0 0.6 

__._____. - -_ 
__.___ 6.5 15.9 0.5 0.2 0.99 1.0 0.03 1.69 0.5 0.03 

1.64 0.5 0.02 
_.__- 

~ . _ _ _ _ _ _  0.0 0.0 9.4 0 6.5 44 E06 7E+05i 2E+Ot 1.01 1.0 0.03 
1.79 1.0 0.05 
_____-- 
__ ___ 

0.09 ' 7.0 0.02 
0.09 11.0 0.03 

--- 1.8 13.0 0.7 
2.6 13.0 1.0 

___ 15.4 0.5 0.2 - 
0.0 0.0- -_ ~ 1.74 1.0 0.05 

1.63 1.0 0.05 
_____.__- 0.28 3.0 0.03 I 0.0 0.0 12.4 

10.5 
7.2 
5.2 

___ 

-__ 

40227 7E+051 2E+Ot 
7E+05 ' 2E+Ot 
_____-- 
~ _ _ _ _  

0 
0 
0 
0 
0 

-. 

23.6 1.0 0.7 _________ 
18.7 0.5 0.3 

F6 
F06 
c 7  
C07 
D7 

34.CHN 
125.chn 
l2.CHN 
l89.chn 
I I .CHN 
200.chn 
33.CHN 
l23.chn 

-. 

___- 

-___ 

1.24 1.0 0.04 
1.00 1.0 0.03 

_______- 2.0 11.0 0.7 0.0 
0.14 4.0 * 0.02 0.0 
0.28 1.0 __ 0.0 0.0 

0.0 0.0 
133.6 -_ 

__- 

0.1 1 6.0 0.02 
0.04 16.0 0.02 
0.05 12.0 0.02 
0.06 14.0 0.03- 
0.06 ' 11.0 0.02 
0.06 12.0 0.02 
0.10 7.0 0.02 

-___-- 

I A66F 
30687 

1 A62F6 
30699 

I A62F6 
30687 

-- 

__- 

___ 
-- 

14.3 1.0 0.4 
10.2 . 1.0 0.3 

0.96 1.0 0.03 2.0 12.0 0.7 
1.3 12.0 0.5 
1.5 19.0 0.8 
I S  1 7 . 0 ' 0 . 8  
2.9 10.0 0.9 

___- .__. -- 
_____-__ 

~ 

.__ 

7E+05i 2E+Ot 
7E+05i 2 E G  
7E+051 2E+Ot 

0.0 0.0 
0.0 

____- 0.1 I 3.0 0.01 
0.44 2.0 0.03 1 0.0 ____ __ 
0.18 2.0 0.01 0.0 0.0 

0.63 1.0 0.02 0.69 1.0 0.02 0.0 0.0 
0.0 0.0 

6.5 
1 

___ 
1.05 1.0 0.03 
1.12 1.0 0.03 

__ - - .- 

__ 

5.4 6.7 1.0 I 0.2 0.73 1.0 0.02 
0.0 0.0 7.1 

11.6 
0 133.5 -. 6.5 DO7 13.7 0.5 0.2 0.80 1.0 0.02 

1.56 1.0 0.05 
0.92 1.0 0.03 
0.94 1.0 0.03 
1.06 1.0 0.03 

.__ 

_______-- 

7E+05: 2E+Ot 
7E+051 2E+OC 0.45 2.0 i 0.03 ,I 0.0 0.0 0.0 0.0 0 1 E7 16.3 1.0 0.5 2.07 ' 1.0 0.06 

1.55 1.0 0.05 -__- 0.28 1.0 . 0.01 ' 1  0.0 0.0 0.0 0.0 9.0 0 1 A66F 6.5 44 E07 2.1 10.0 0.6 
2.6 9.0 0.7 
2.3 10.0 0.7 

_____.___ 

-_I_ 

14.8 0.5 0.2 
8.7 1.0 0.3 
15.0 0.5 0.2 
13.2 1.0 0.4 
11.3 0.5 0.2 
12.5 1.0 0.4 
11.5 0.5 0.2 
20.9 1.0 0.6 
15.0 0.5 0.2 
9.6 1.0 0.3 

- ~ - . _ _ _ .  

-.-- 

__-___ 

__- 
_- _.--___ 

0.09 11.0 0.03 18.CHIi 30699 
1 A66F 

1 7E+05! 2E+Of 0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

__- 

-_ 
-_____ 

6.8 
10.5 
11.3 
8.0 
8.1 
6.7 

-- 0 
0 
0 
0 
0' 
0 
0 

-_ 1.33 1.0 0.04 
2.03 0.5 0.03 
2.18 ' 1.0 0.07 

-- 
__._-.____. 

F7 
F07 
G7 
GO7 
C8 
C08 
D8 
DO8 

0.1 1 7.0 0.02 l20.chn 7E+05! 2E+Of 
7E+051 2E+Of 
7E+05 1 2E+Of 
7E+05 ' 2E+Of 
7E+05 2E+Of 
7E+051 2E+Of 
7E+05 I 2E+O( 
7E+05 2E+Ot 

-_-.__ 

______ 

_ _ _ - _ ~ -  

3.0 14.0 1.3 0.04 14.0 0.02 
0.09 7.0 , 0.02 
0.03 14.0 ' 0.01 
0.07 ' 8.0 j 0.02 

0.06 10.0 I 0.02 
0.10 11.0 ; 0.03 

______.-- 

--___-- 
__-_-___- 
0.04 17.0 j 0.02 _____--- 

~ _ _ _ _ - -  
~-_______-__I._. 

0.1 1 . 7.0 I 0.02 

1.73 1.0 0.05 
0.83 1.0 0.03 

33.CHh 
212.chr 
13.CHh 
l78.chr 
25.CHb 
l99.chr 
23.CHb 
2 18.chr 

-- 
__-- 

40227 
1 A66F 
40293 
1 A66F 
40227 

1 A62Ft 
40293 
1 A66F 

-.___ 

___ 
-_ 
__- 

-_ 

1.54 , 1.0 0.05 1.8 11.0 0.6 
1.46 1.0 0.04 1.13 ' 1.0 0.03 2.0 14.0 0.8 
0.91 1.0 0.03 1.01 1.0 0.03 1.7 12.0 0.6 

8.2 0.93 1.0 . 0.03 0.96 1.0 0.03 
~ 

1.6 21.0 1.0 
1.8 12.0 0.6 

_._______ __-- 
0.0 0.0 7.1 0 0.77 1.0 0.02 1.08 1.0 0.03 133.5 
0.0 0.0 0.0 0.0 7.6 0 

0 
- E8 1.03 1.0 0.03 -. 2.8 9.0 0.8 

2.2 10.0 0.7 
.___ -- 

__ - 

1.43 1.0 0.04 
1.60 1.0 0.05 
- ___ -_ 

0.0 0.0 
0.0 0.0 

__- 0.28 1.0 0.01. I ,  9.2 
11.2 

44 E08 15.1 . 0.5 0.2 0.0 0.0 
0.0 0.0 

___...__..I_ ____ 1.03 1.0 0.03 
1.32 1.0 0.04 

.__.. 
7.6 6.0 1.4 0.33 2.0 , 0.02 ;i 

.A 
0.19 8.0 0.05 0 2.22 1.0 0.07 7E+05; 2E+Ot 15.4 1.0 : 0.5 I7.CHP 30699 
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- 
% FOV 
3lockcc 

0 

- 
Exposun _ 

uWh 
9.0 
7.1 
9.0 
6.2 
5.2 
7.0 
6.0 
8.2 
9.8 
8.0 
7.3 
6.8 

- 
___ 

___ 
-- 
____ 

- 
IHSS 

- 
3V 

m 
44 
2.4 
44 
2.4 
44 
2.4 
44 
2.4 
44 
2.4 
44 
2.4 
44 
2.4 
44 
44 
2.4 
44 
2.4 
2.4 
2.4 
2.4 
44 
12.4 
44 
12.4 
12.L 
12.4 
12.f 
I2.L 
12.f 
12.L 
12.1 
12.r 
12.1 
12.1 
12.1 
12.4 
12.1 
12.1 
l2.s 
12.. 
12., 
12. 
44 
12. 
44 

12. 
12. 

- 

___ 
- 

_- 
___ 
- 
- 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
-- 
_- 
- 
- 
- 
- 
- 
-- 
I 

- 
- 
- 
- 
I 

I 

__ 
- 
- 
- 
- 
- 
I 

- 
- 
- 

- 
Station 

F08 
G8 
GO8 

- 
__- 

ini-241 % MDA 
pCi/g Error pCi/z 

- _  . .- .. PU-239 % MDA 
nCi/p Error nCi/g 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

- __ 
--_.___- 

___-- 

___--- 

__- 
0.0 0 . 0  

1-238 70 MD/I 
Ci/g Error pCi/; 
2.6 8.0 0.6 
2.7 9.0 0.7 
1.7 12.0 0.6 
1.7 14.0 0.7 
1.6 9.0 0.4 
I S  28.0 1.2 
2.3 9.0 0.6 
3.0 9.0 0.8 
3.4 6.0 0.6 

- ._ . - . . - . .- ... - - . .- 

- -- 

___ 

_--____ 

J-235 - _ _  - _ c/o -__ __I_ MDA - 
iCi/g Error pCi/g 
0.10 7.0 0.02 
___--__- 0.10 11.0 0.03 
0.08 7.0 0.02 
0.06 13.0 0.03 
0.07 9.0 0.02 
0.02 23.0 0.Or 
0.08 9.0 0.02 
0.1 I 11.0 0.03 
0.12 6.0 0.02 
0.08 12.0 0.03 

~- 

---.___ 

_- ___ 

~- 

-- 

._ 3-137 % MDA 

0.32 1.0 0.01 
0.42 2.0 0.03 

._I._ pCVz Error pCi/c - 

________.-.- 

_-__.__-- 
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53 
53 
53 

12.6 
53 
53 
53 
53 

__ 

- 
__ 

__ 

__ 

__ 
__ 

__ 

__ 

- 

7E+051 2E+O6 
7E+05 ! 2E+Ot 
7E+05! 2 E z  
7E+05! 2E+Ot 
-____ 

11.0 I 3.4 ' 1.1  
13.9 I 3.2 1.3 

P4 
P4A 
A4 
B4 

-- 
1 

7.5 
7.5 
7.5 

1.16 5.0 0.17 
1.00 4.8 0.14 
__ - - ._ 

0.0 4.1 0.00 0.00 _______-__ 0.0 0.0 
0.0 0.0 

__--- 
- 

0.0 0.0 
0.0 0.0 

5 
5 
5 
5 

- 
_- 

0.17 20.01 0.10 
0.38 8.4 0.10 , 

_-___-_ 
- 

115 
1 I5 
115 
1 I5 
-- 

63.chn 
I O.chn 
44.chn 
24.chn 

-- 
___- 6.6 4.9 1.0 0.0 4.1 

0.0 4.1 
0.0 4.1 
0.0 4.1 

~ - _ _  

- -. 

- 0.00 0.00 
0.00 j 0.00 .- 

1.01 . 4.9 0.15 ____ - 
0.0 0.0 0.0 0.0 8.0 4.5 1 1.1 1.02 4.9 0.15 0.14 19.8' 0.08 ' 

0.21 14.6 ' 0.09 
1.01 5.0 0.15 
1.58 ' 3.7 0.18 _-_ ._ ._ - -. 0.00 0.00 0.0 0.0 0.0 0.0 7.5 c 4  13.5 3.4 1.4 ___ __-. 

1.12 4.8 0.16 
1.12 4.6 0.15 

- . .. _ - 
. 

7E+05 ' 2E+Ot 
7E+05 1 2E+Ot 
7E+05 ' 2E+Ot 
7E+05/ 2E+OC 
7E+051 2E+Ot 

-- 

___- 

45 
45 

1093 
45 
45 
45 
45 

- 

-__ 

-- 

___ 

1.66- 3.5 0.17 
1.20 3.7 0.13 

__ _- 0.28 20.8 0.17 0.44 8.0 0.1 1 0.0 0.0 0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

___--- 

__._____ 

-__._______ 

5 115 13.5 , 3.3 1.3 
11.8 I 3.3 ' 1.2 - 

D4 
w 5  
A5 
B5 
c5 

7.5 
I 

7.5 
7.5 
7.5 

-- 

55.chn 
l8.txt 

I I .chn 
45.chn 
40.chn 
54.chn 

-- 

--__ 

0.0 0.0 0.00 0.00 0.00 0.00 -__ 0.0 0.0 5 
5 
5 
5 
5 

__ 

- 
__ 

0.94 4.3 0.12 
1.00 4.7 0.14 
__ 
__ -. 7.8 ! 4.5 1.1 

11.4 3.7 1.3 
~ - _ _ _  0.94 5.2 0.15 0.0 4.1 0.0 0.0 

0.0 0.0 
____-___ 
______ 

0.13 19.8 0.07 
0.14 20.2, 0.09 I 

____ 0.00 0.00 
0.00 0.00 
0.19 28.1 0.16 
_ _ _ _ _ _ ~  1.07 4.9 0.16 1.34 4.2 0.17 

1.35 I 4.3 0.17 
1.37 4.1 0.17 
1.04 4.9 0.15 
1.06 i 4.8 0.15 

__. 
-_-___- 

1.32 4.2 ' 0.17 ____ 
1.40 4.1 0.17 
1.28 3.5 0.17 

0.0 0.0 
0.0 0.0 

-__ 7E+05i 2E+OC 14.7 : 3.2 1.4 1.12 4.9 0.16 0.14 20.3 0.09 
0.32 9.1 0.09 
0.10 23.7 0.07. 

0.0 0.0 
0.0 0.0 
- .____ 

0.15 32.5 0.15 
0.00 0.00 

7.5 D5 12.6 1 3.4 1.3 1.02 5.0 0.15 
1.01 4.8 0.15 
0.96 5.0 0.14 
0.95 5.2 0.15 
1.00 5.0 0.15 
1.05 4.2 0.13 
0.99 4.3 0.13 
1.10 4.5 0.15 
0.97 5.0 0.15 
0.99 5.1 0.15 

_____- 

___ _ _  . .. - 

_.__ 

__ 

____ __ 
-___ 

0.0 0.0 0.0 0.0 5 27.chn 7.5 53 A6 7E+05! 2E+OC 9.0 4.1 1.1 
9.1 4.1 1.1 
12.2 3.6 1.3 
12.9 3.5 1.4 
12.6 I 3.2 ' 1.2 
13.4 i 3.0 1.2 
10.1 I 3.9 ' 1.2 
10.8 3.8 1.2 
12.3 3.5 1.3 
13.4 3.4 1.4 
11.4 ' 3.7 1.3 

__ - 
_. 

_- 

-_-I-- 

~ ~ L _  

__ 

45 
45 
45 
45 

1093 
1093 

__ - -- 
-- 

_____. 

-- 
28.chn 45 
47.chn 45 
38.chn 45 
52.chn 45 
29.chn 45 
3 1 .chn 45 

____ 
__ 

~ 

-___ 

0.0 4.1 0.00 0.00 0.23 12.1 , 0.08 0.0 0.0 0.0 0.0 46.chn 7.5 53 B6 
0.0 4.1 0.00 : 0.00 0.16 17.5 0.08 0.0 0.0 0.0 0.0 1 39.chn 7.5 53 C6 7E+05: 2E+O( 
0.0 4.1 0.00 0.00 0.0 0.0 5 7.5 53 0.13 21.9 0.08 

0.11 21.0 0.07 
0.09 24.8 1 0.07 
0.1 1 20.1 0.07 
0.10 27.4 0.08 
0.1 I 24.0 0.08 
0.18 16.2 0.09 
0.00 0.00 

___ - 
-~ 
__---__ 

~ _ _  
__ ___ 
~ - - -  

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

_--_____ 

D6 
W6 
w 7  
A7 
B7 
c 7  
D7 
A8 

7E+051 2E+O( 
7E+05! 2E+O( 
7E+05i 2E+O( 
7E+05 2E+O( 
7E+05i 2E+O( 
7E+05 ' 2E+O( 
7E+05 ' 2E+O( 
7E+05 ' 2E+< 

-___- 

______ 

~ _ _ _  

~- 

53.chn 
17.txt 0.0 0.0 0.00 0.00 0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

- 

__ .. 

-- 

12.6 
12.6 
53 
53 
53 
53 
53 
53 

- 
- 
- 
- 
- 
__ 

-- 

1 
1 

7.5 
7.5 
7.5 
7.5 
7.5 
7.5 

-.__ 

__- 

-__ 

1.29 . 3.5 0.14 0.0 0.0 0.12 ' 28.2 I 0.10 
0.00 , 0.00 

I 16.txt 
0.95 5.4 0.15 0.0 4.1 
1.15 4.7 0.16 9.7 28.1 8.2 0.17 29.7 ' 0.15 

0.00 0.00 
- 

1.17 4.6 0.16 
1.26 4.4 0.17 
1.03 5.0 0.15 
1.00 5.2 0.16 

___.-- 

--- 

0.0 4.1 
0.0 4.1 
0.0 4. I 
1 1 . 1  19.1 6.4 

~ ___ 
____ 

__ 

~~ 

0.00 0.00 
0.15 30.1 0.14 
0.20 27.5 I 0.16 

_- 0.0 0.0 
0.0 0.0 

L - - . ~ ~ -  
1.04 5.1 0.16 0.0 0.0 

0.0 0.0 
___. 

5 1.06 4.8 0.15 
0.88 5.4 0.14 
____ 

0.10 27.9 0.08 5 - 1 I5 B8 11.3 3.7 ' 1.3 0.0 0.0 0.0 0.0 
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- 
IHSS 
lumber 

1 I5 
I15 
1 I5 
I15 
I I5 
I15 
I I5 
I I5 
I I5 
I15 
115 
I I5 
115 
1 I5 
1 I5 
115 

- 

-- 

_.__ 

_-- 

-__ 

____ 

115 
I I5 
I I5 
209 

__-- 

165 
I65 
165 

156.2 

__- 

156.2 
165 
I65 

156.2 

.__ 

--- 

156.2 
I65 
165 

156.2 
156.2 
156.2 
156.2 
156.2 
156.2 
156.2 

-- 
-__- 

-__ 

_ _ _  
__-_ 
.~ 

- 
% FOV 
Blockec 

0 

__ -- 
- 
ov 
- 
#tation 

- 
Detector 
Ieieht (m 

7.5 
7.5 

- 
etector 
Array 

45 
45 
45 

1093 
45 
45 
45 
45 
45 

1093 
45 
45 
45 
45 

1093 
45 

_.-__ 

-__ 
._ -- 
- -- 
___. 

_. 

~- 
___ 

- __ 

qonh- East <-so % M D A  :a-226- 70 MDA 
- -  

h-232 % M D A  3-137 % MDA 
pCi/g Error pCi/e 
0.08 34.0 0.08 

0.00 0.00 
0.21 14.3 0.09 
0.55 6.0 0.10 . 

-- 
- 

-- - 

4m-241 70- MDA 
pCi/g Error. pCi/g 
0.0 0.0 
0.0 0.0 

-._ 

- 

1-238 70 M D A  
Kilp  Error pCi/g 
5.8 24.4 4.2 
6.6 14.9 3.0 

_I___-- 

1-235 % MDA 
pCi/g Error pCi/g 
___. 0.21 25.2 0.16 
0.00 ' 0.00 __ 

Pu-239' c 7 ~  MDP 
nCi/g Error nCi/: 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

- ~- 
.- - __ 

-_______- 
---_____ 

____ 
__ 

__ 

_._______ 

_-.____--_ 

- 

0.0 0.0 

-_ 
- ___ 

Exposurc 
uWh 
6.3 
6.3 
7.6 
5.8 
8.2 
6.0 
6.6 
7.0 
7.0 
6.3 
4.9 
7.5 
7.6 

___ 
-_ 
- 
-___ 

--___ 

__.- 

--- 

m 
53 
53 
53 
2.6 
53 
53 
53 
53 
9.4 
2.6 
53 
53 
53 
53 

- 
- 

- 
__ 

__ 

__ 

__ 

- 

~ 

- 

-__ 
-. 

_- 

- 
C8 
C8 
D8 
W8 
D9 
A9 
B9 
c 9  
c 9  
w9  
AI0 
B10 
c10 
D10 
WIO 

- 
__ 

__ 

-- 
-__ 

___ 

- 
__ 

- 
_-_ 
_- 
- 
- 

feet feet 
E+05 I 2E+06 

Ci/p Error pCi/g 
11.5 3.7 1.3 

pCi/c Error pCi/e 
0.96 5.1 0.15 

Xi/e  Error pCi/g 
1.16 4.6 0.16 37.chn 

65.chn 
5 1 .chn 
15.1~1 

50.chn 
30.chn 
32.chn 
36.chn 
64.chn 
14.M 
16.chn 
33.chn 
35.chn 
49.chn 
13.txt 

68.chn 

-- 

_. 

- -___ 

-~ 

0 10.1 3.7 1.1 1.04 5.0 0.16 0.98 5.4 0.16 
1.36 4.2 0.17 
____ E+05! 2E+06 

E+05 ' 2E+06 
E+05 2E+06 
E+O5 2E+06 

.. 

0 13.2 3.4 1.3 
12.0 3.2 1.2 
_-___ 1.13 4.6 0.16 0.0 4.1 

4.0 24.0 2.9 
. _- __ 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

- 
~ 

-_ - 

__________ 

._ 

___. __ 

__- 0.26 22.1 0.17 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.21 19.9 0.13 
0.00 0.00 
0.00 0.00 
0.27 21.2 0.17 
0.23 24.5 0.17 
0.16 23.3 0.11 
0.00 0.00 
0.00 0.00 

______ 
__ 

-- 

0.00 0.00 

_- 

- 

0 1.09 4.1 0.13 
1.07 5.0 0.16 
- --. - -. ^- 

1.76 2.9 0.15 
1.49 3.9 0.17 
.. ._ .. -- . 

0 
0 

__ 13.5 3.4 1.4 0.0 4.1 
0.0 4.1 
0.0 4.1 
5.3 23.9 3.8 

__.______ 

_.________ 

- - ~ _ _ _  

_______ 

0.35 9.9 0.10 
0.00 0.00 
___L 

E+05. 2E+06 11.1 3.7 1.2 0.86 5.6 0.14 1.03 4.9 0.15 
0 E+O5. 2E+06 12.8 3.5 1.3 0.90 5.4 0.15 1.19 4.7 0.17 0.00 0.00 

0.16 16.4 0.08 
0.00 0.00 
0.52 6.4 0.10 

_ ~ . ~ . . _ _ _ -  

_ _ _ ~ _ _ _ _ _  0 
0 

__- E+O5 2E+06 12.2 3.6 1.3 0.91 5.7 0.16 1.32 4.3 0.17 
E+O5 2E+06 10.4 3.7 1.2 0.96 5.4 0.16 1.15 4.7 0.16 0.0 4.1 

0.0 0.0 
._________ 

0 1.06 4.3 0.14 1.73 3.0 0.16 E+05 ' 2E+06 
E+05 2E+06 

14.8 2.9 1.3 
8.1 4.5 1.1 

- 
0 7.5 

7.5 
7.5 
7.5 

1 

0.82 5.6 0.14 0.91 5.4 0.15 0.0 4.1 
5.9 24.3 4.3 
____.____ 

___..___ 
0 12.9 3.5 1.4 0.91 5.6 0.15 1.33 4.3 0.17 E+05 2E+06 

'E+05 2E+06 0 12.4 3.5 1.3 1.11 4.8 0.16 1.41 , 4.2 0.18 0.0 4.1 
0.0 4.1 
0.0 0.0 
4.6 28.1 3.8 
0.0 4. I 

__. 
8.4 0 'E+05. 2E+06 14.0 3.3 1.4 1.17 4.7 0.16 1.53 4.0 0.18 -__.__.- 

1.42 3.4 0.14 -- 5.3 0 12.6 'E+051 2E+06 12.3 3.2 1.2 1.02 4.2 0.13 0.46 7.0 0.10 
0.10 28.7 0.08 
0.16 17.1 0.08 

- _____ 
0.0 0.0 4.3 0 7.5 19.4 P2 'E+O51 2E+06 11.8 ' 3.5 1.2 1.34 4.3 0.17 

1.12 4.6 0.15 
1.25 4.5 0.17 __- __ 

0.0 0.0 6.0 115 17.chn 45 7.5 53 A1 1 
BI 1 
CI 1 
D11 
w11 
8H 

GO3 
03+21 
'03+2: 
:03+2 
F04 
GO4 

- 
___ 

__ 

- 
- 
___ 

I_ - 
- 
__. 

- 
- 

0 
0 
0 
0 

-- 'E+05: 2E+06 
'E+05i 2E+06 
'E+05 2E+06 
'E+05 2E+06 
'E+05! 2E+06 

10.3 3.8 1.2 0.89 5.4 0.14 - 
1.13 4.8 0.16 ._ - 0.0 4.1 0.00 0.00 0.09 34.0 ' 0.09 0.0 0.0 8.5 115 18.chn 45 7.5 53 1.51 4.0 0.18 

1.43 4.1 0.18 
- 13.9 . 3.4 1.4 

13.6 : 3.4 1.4 0.0 4.1 0.00 0.00 0.12 22.7 0.08 7.6 
7.2 
5.9 
5.5 

____ 

45 
45 

1093 
6A6 

-- 53 
53 
12.6 
44 

_. 

- 
__ 

0.0 0.0 - 1.05 5.0 0.16 
1 . 1 1  4.9 0.16 __ 

7.5 
7.5 

1 
___- 

34.chn 
48.chn 
12.txt 

110.chn 
3 l3.chr 

__- 
____ 
__- 

1.35 4.1 0.17 0.0 4.1 0.0 0.0 
0.0 0.0 - -- 

0.39 9.1 0.1 1 
0.52 6.1 0.10 

___ 

_____.._ 

0.00 ' 0.00 11.5 3.7 1.3 
14.1 3.0 1.3 0 1.13 4.1 0.14 1.59 3.2 0.15 ____--_ 4.4 22.4 3.0 

1.9 6.2 0.3 ________ 
0.00 0.00 
0.09 5.9 0.02- 
-_. ~~ 

0.50 0.8 0.01 
0.05 6.0 0.01 
_____ - 0.0 0.0 0 6.5 'E+05 ' 2E+06 9.1 0.4 0.1 0.66 0.7 0.01 0.85 0.6 0.02 

1.12 1.0 0.03 
- 

__--. 1.4 13.0 0.6 
1.6 12.0 0.6 

0.08 7.0 0.02 __ 0.2 20.0 0.1 7.0 0 156.2 44 IE+05 ' 2E+06 
IE+05i 2E+06 
__I__ 

-~ 

0.83 1.0 0.02 
0.82 1.0 0.02 

.. - 12.0 0.5 0.2 
14.8 0.5 0.2 
___.____.- 1 A66F 

1 A66F 
1 A66F 
I A66F 
I A66F 
1 A66F 

___ 

.- 

___ 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

____ 

0.0 0.0' ________ 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

-____--_ 

0.07 8.0 0.02 0.05 6.0 0.01 0 
0 
0 

____ 
-- 

44 
44 
44 
44 

__ 

- 
__ 

0.4 11.0 ' 0.1 __-_- 7. I 
6.7 
6.4 
8.3 

1.04 1.0 0.03 
-0.91 1.0 0 . 6  
0.82 , 1.0 0.02 

.-- 

c__.__ 

307.chr 
308.chr 
309.chr 
268.chr 
3 12.chr 

!E+051 2E+06 
IE+051 2E+06 

1.6 12.0 0.6 0.07 8.0 0.02 0.4 10.0 0.1 
0.5 8.0 0.1 

- 0.04 8.0 0.01 
0.03 9.0 0.01 
0.05 6.0 ' 0.01 

14.3 ' 0.5 0.2 - 
14.2 0.5 0.2 

0.85 1.0 0.03 
0.88 1.0 0.03 0.06 8.0 0.02 

0.08 I 8.0 0.02 
-___-. 

- 
1.8 11.0 0.6 
1.7 12.0 0.6 
1.3 16.0 0.6 
2.0 16.0 1.0 
1.6 13.0 0.6.. 

_________ 

-____ 

0 !E+051 2E+06 17.3 0.5 ' 0.3 0.92 1.0 0.03 0.0 0.0 1.27 I 1.0 0.04 
1.20 1.0 0.04 

_ --_ 
-- 0.06 5.0 0.01 0.2 21.0! 0.1 7.2 0 156.2 44 )E+05i 2E+06 12.4 i 0.5 0.2 0.07 ' 8.0 0.02 

0.06 16.0 0.03 
_- 0.90 1.0 0.03 

0.0 0.0' 1.15 1.0 0.03 ________ 
1.19 1.0 0.04 

0.09 6.0 0.02 0.4 21.08 0.2 7.0 156.2 I 14A.ch 1 A66F 6.5 44 H04 
H04 
I04 
J04 
F05 
Go5 

-_ 
___ 

- 

___ 

0.81 1.0 0.02 
0.76 1.0 0.02 
_. ._ - 

-. -. 

{E+OS' 2E+06 

3E+05i 2E+06 
3E+051 2E+O6 
3E+051 2E+06 

______ 
$E+05i 2E+06 

______ 

12.5 1.0 0.4 
13.0 1 0.5 0.2 

__-___ 
0.3 12.0 ' 0.1 0.0 0.0 ___.__ -. 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

--_____ 

~ 

______ 

0.10 3.0 0.01 7.2 
6.9 
6.8 
6.3 

.__.-_ 

-___ 

3 17.chr 
303.chr 
302.chr 
269.chr 

____ 
_- 

1 A66F 
1 A66F 
1 A66F 
1 A66F 
___ 

6.5 
6.5 
6.5 
6.5 

-___ 

___ 

44 
44 
44 
44 

- 
- 
- 

0.09 7.0 0.02 
0.07 8.0 0.02 
0.07 8.0 0.02- 
0.07 9.0 0.02 
0.09 7.0 0.02 

_____- 
~ __ 

0.79 1.0 0.02 1.13 1.0 0.03 1.5 13.0 0.6 1.0 4.0 0.1 
1.5 3.0 0.1 _-- -_ 

0.25 1.0 0.01 
0.28 1.0 0.01 

_____-_ - 
__-________- 

12.5 j 0.5 0.2 
11.7 ' 0.5 i 0.2 0.81 1.0 0.02 1.11 1.0 0.03 --___-- 1.3 15.0 0.6 

1.3 15.0 0.6 
1.8 12.0 0.6 
1.5 13.0 0.6 
1.7 13.0 0.6 

-._..______ 

.__ _ ___ 
- 

0.0s 4.0 0.01 
.-__ 

0.0 0.0 
0.0 0.0 

____ 11.6 ~ 0.5 0.2 0.72 1.0 0.02 - ___ 1.05 1.0 0.03 ___ 
1.32 ' 1.0 0.04 

- 
17.6 1 0.5 0.3 
12.5 0.5 ~ 0.2 
18.1 0.5 0.3 
14.9 i 0.5 0.2 

17.0 j 0.5 ' 0.3 
11.0 8 0.5 ' 0.2 

0.02 15.0 0.01 8.7 0 156.2 323.ch1 1 A66F 6.5 44 3E+05i 2E+O6 1.06 1.0 0.03 
0.80 1.0 0.02 

__..___-- 
0.09 7.0 0.02 0.09 3.0 0.01 0.4 11.0: 0.1 7.1 0 3 1 &chi 1 A66F 6.5 44 H05 

I05 
J05 
F06 
GO6 
H06 
I06 
F07 
GO7 
H07 

- 
- 
-- 
__ 

___ 

- 

____ 

- 

1.15 1.0 0.03 
1.46 1.0 0.04 

3E+05i 2E+Ot 
3E+05! 2E+Ot 
3E+05i 2E+Ot 
3E+051 2E+Ot 
3E+05 I 2E+Ot 
3E+05' 2E+Ot 
!3E+05/ 2E+OC 
8E+05: 2E+OC 
8E+051 2E+Ot 
_ _ _ ~  

0.0 0.0 
~. 

0.0 0.0 
0.0 ' 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 ! 0.0 
0.0 0.0 
0.0 0.0 
0.0 ' 0.0 

.__ 

-_ 
~ _ _ ~ . _ _ _  

~- 

0.08 8.0 0.02 0.11 3.0 0.01 9.1 
6.9 
6. I 
7.8 
8.0 
7.4 

____ 

___- 

__-__ 

-__ 

304.ch1 6.5 0.4 10.0 1 0.1 
0.4 11.0 1 0.1 
0.2 25.0 ~ 0.1 
0.0 0.0 
0.0 ' 0.0 

-. 

0 
0 
0 
0 
0 
0 
0 

___ 

-- 

0.86 1.0 0.03 
0.75 1.0 0.02 
0.68 1.0 0.02 
0.80 1.0 0.02 

-_ 
_____-_____ 

__ 

1 A66F 
1 A66F 0.97 1.0 0.03 1.4 14.0 0.6 0.08 8.0 0.02 0.07 4.0 0.01 

0.11 3.0 0.01 
0.01 26.0 0.01 
0.01 23.0 0.01 
0.09 3.0 0.01 
0.12 3.0 0.01 
0.02 12.0 0.01 
0.01 28.0 0.01 
0.02 18.0 0.01 

____ __ 

_- 
_____________ 
_--- 
~~ 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

__- 

__-- 

~- 

____ 

301 .chi 
252.chi 
282.chi 
324.ch1 
321.ch 
25 1 .ch 
224.ch 
283.ch 
325.ch 
322.ch 
300.ch 

____ 
___ 

_. ___ __ 

1.05 ' 1.0 0.03 1.4 13.0 0.6 0.07 8.0 0.02 1 A66F 
1 A66F 
1 A66F 
1 A66F 
1 A66F 
I A66F 
1 A66F 
1 A66F 
1 A66F 
1 A66E 
I A66E 

___ 

____ 

____ 

1.21 1.0 0.04 1.7 12.0 0.6 0.05 10.0 0.02 
0.08 7.0 0.02- 
0.07 8.0 0.02 
0.08 8.0 0.02 
0.06 9.0 0.02 

0.08 8.0 0.02 
0.06 9.0 0.02 
0.07 8.0 0.02 

___. 

_- 

0.08 8.0 0.02 

_______I 

0.08 8.0 0.oz 

0.97 1.0 0.03 1.9 11.0 0.6 1.21 1.0 0.04 
1.19 1.0 0.04 
- .. 16.3 : 0.5 0.2 

14.5 I 0.5 0.2 
12.0 . 0.5 0.2 

_______-.- 
0.72 1.0 0.02 1.4 14.0 0.6 0.3 15.01 0.1 

0.0 0.0 
- 

6.7 
8.2 

_____ 0.73 1.0 0.02 1.4 14.0 0.6 
1.6 11.0 0.5 
1.8 12.0 0.6 
1.5 14.0 0.6 
1.6 12.0 0.6 
1.6 13.0 0.6 
1.4 14.0 0.6 
1.4 16.0 0.7 

_--___ 

_._______ 

- ___ 

- 
- _. - _ 

1 . 1 1  1.0 0.03 
1.04 1.0 0.03 
1.25 1.0 0.04 

1.15 1.0 0.03 
1.09 1.0 0.03 
1.21 1.0 0.04 

---_____- 
_ _ _  

1.22 1.0 0.04 -.__ 

___- 

0.1 29.0 ~ 0.1 
0.0 0.0 
0.0 0.0 

_ _ ~ _ _ . . _ .  

________ 

0 11.7 i 0.5 0.2 0.81 1.0 0.02 
8.0 0 8E+051 2E+OC 17.3 0.5 0.3 0.87 1.0 0.03 
7.9 0 156.2 44 I07 16.8 I 0.5 0.3 0.89 1.0 ! 0.03 ._ -- 

0.0 0.0- 0.09 4.0 0.01 0.3 13.0 I 0.1 7.6 0 156.2 44 507 
M07 
__ 8E+05 ' 2E+O( 16.6 I 0.5 . 0.2 0.75 1.0 0.02 

0.77 1.0 0.02 
- - 
I _. 

- 
0.0 . 0.0 0.03 9.0 0.01 0.3 14.0 1 0.1 0 44 18.6 0.5 0.3 8.0 

6.9 
6.8 

-.__ 

~- 

141 
156.2 
156.2 

0.0 0.6 0.37 1.0 0.01 0.2 17.0 0.1 0 270.ch 44 E08 10.8 I 0.5 ' 0.2 
11.9 0.5 0.2 

-____.__- 0.75 1.0 0.02 
0.89 1.0 0.03 
I_ __ 

0.0 0.0 0.09 8.0 0.02 0.2 28.0 ~ 0.1 A62Ft 6.5 44 - FO8 - 0.08 4.0 , .0.01 0 1.16 1.0 0.03 

Page 1 1  

9.chn 
-l_ . 

c-11 Draft Final 





- 
station 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
- 0.5 26.9 ___ 0.4 

0.0 0.0 
0.0 0.0 
0.0 0.0- 
0.0 0.0 . 

0.0 0.0 

- 
-______.- 

____-____ 

- 

- 

-- 

9.3 
8.1 
12.5 
8.7 

____ 10.3 
9.6 
9.3 
8.9 
11.6 
11.2 

--- 

~- 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
2.7 5.5 0.5 
8.8 1.9 0.5 

0.0 0.0 
0.0 0.0 
1.3 10.2 0.4 
0.0 0.0 
0.0 0.0 
11.4 1.4 0.5 
13.7 1.2 0.5 

- 

______- 

-_ 

- 
_- - - - ._ - - 

- 

- 

6.5 
6.7 
9.8 
10.7 
9.7 
10.2 
9.6 
10.3 
9.0 
9.6 
7.9 
7.3 
8.1 
7.9 
8.2 

____ 

-__ 

- - 
_~ 

____ 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.5 40.0 0.5 
6.4 2.5 0.5 
6.4 2.5 0.5 

-- ____ 

- -__ 

-~ 
-I- 

--______ 

- - . - ._ _-_ 
_-.- __.-___- 
_.___ 
-_ _- 

10.4 
10.1 
9.3 
9.8 
10.4 
0 5 
Y.3 
9.8 
10.4 
6.8 
10.5 
10.5 

-- 
~- 
___-_ 
-- 
-- 
- -- 
__-- 
- - -- 

- 
% FOV 

- 
lctector 
Array 
4A6 
6A6 
6A6 
4A6 
6A6 
4A6 
6A6 
6A6 
4A6 
4A6 
4A6 

_-- 

___-- 

__- 

____ 

- 
IHSS 
umber 
I72 
172 
172 
I72 
I72 
172 
I72 
172 

- 
_ _ _  
- 

-_ - 

-~ ~ 

letcctor 
eipht (m 

6.5 

ov Vonh East :-40 % MDA [a-226 YO MDA 1-232 5% MDP 1-238 5'0 MDP 
Xi/g Error pCi/: 
2.0 7.0 0.4 
2.3 6.0 0.4 

-- 

__---.__ 

U-235 -. .- 5% MDA ._ . . 
pCi/g Error pCi/g 

0.09 6.7 0.02 
--.._____ 0.09 6.6 0.02 
0.08 7.0 0.02 
0.08 7.1 0.02 
0.08 7.0 0.02 

0.08 7.3 0.02 
0.07 8.0 0.02 
0.07 7.0 0.01 
0.06 8.0 0.02 
0.06 8.0 0 . 6  
0.05 9.0 0.01 

0.07 7.0 0.02 

--____.. 0.05 8.0 0.01 _-_ 

0.10 5.9 0.02 

__.___- 

____ 

0.06 7.0 o.oi 

2 - 1 3 7  % MDA 

0.04 7.6 0.01 
0.04 7.5 0.01 
0.10 3.0 0.01 
0.01 25.5 0.01 
0.04 7.3 0.01 
0.01 26.1 0.01 
0.04 7.4 0.01 
0.01 25.7 0.01 
0.00 0.00 
0.01 45.0 0.01 
0.01 35.0 0.01 

pCi/g Error . pCi/e ... .- 

__ ~ 

-I_--- 

-__-. 

___ 

- 
-- 

- ___.I ~ 

hi-241 % MDA 
pCi/p Error pCi/g 

5.1 0.9 0.1 
0.0 0.0 

- _ _  __ -. . . ._ . . 

___I 

%-239 ___ - . __ . % MDA Exposure - - __ 
3lockcd 

0 
m 
44 
- Ci/g Error, pCdp 

!0.9 0.3 0.2 
pCi/z Error pCi/z 
0.95 0.6 0.02 

fcct feet 
'E+05 2E+06 

pCi/g Error pCi/g 
1.35 0.5 0.02 

- 
4Q 
62 
7A 

73.chn 
38.chn 
39.chn 
7 1 .chn 
42.chn 
72.chn 
45.chn 
46.chn 
83.chn 
- 86.chn 
'85.chn 

___. 

._ 

__ .- __ 
-___ 
- _ . . . - _. 

_____ 

0 6.5 44 ;E+05 2E+06 18.7 0.3 0.2 0.96 0.6 0.02 1.46 0.5 0.02 
0.0 0.0 0 6.5 44 ;E+05 2E+06 16.0 0.3 0.1 0.89 0.7 0.02 1.24 0.5 0.02 2.4 5.7 , 0.4 ___ 

2.7 5.7 0.5 
1.9 7.3 0.4 
3.3 4.6 0.5 
2.6 5.7 0.4 
2.2 6.6 0.4 
5.8 2.6 0.5 
3.3 4.7 0.5 
3.2 4.7 0.5 

__ _..______ 

_. ______ 

~ 

10.6 0.5 0.2 
0.0 0.0 

__ 0 
0 

6.5 
6.5 

44 4P 'E+05 2E+06 !2.7 0.3 0.2 1.16 0.6 0.02 2.15 0.4 0.03 
1.35 0.5 0.02 

- 

____ ______ 
1.54 0.5 0.02 

44 7B 1E+05 2E+06 17.4 0.3 0.2 0.95 0.6 0.02 
0 6.5 44 'E+05 2E+06 

IE+05 2E+06 
-.____ 19.7 0.3 0.2 1.02 0.6 0.02 19.1 0.3 0.2 

0.0 0.0 
0.0 0.0 

0.0 0.0 

______-___ 

- 

40 
7 c  
7D 

0 6.5 44 19.7 0.3 0.2 1.10 0.6 0.02 1.44 0.5 0.02 
I O  6.5 44 IE+05 2E+06 20.1 0.3 0.2 0.96 0.6 0.02 1.35 0.5 0.02 
50 6.5 44 4w 'E+05 2E+06 18.4 0.3 . 0.2 1.03 0.6 0.02 1.15 0.6 0.02 

0.0 0.0 I O  6.5 44 42 'E+05 2E+06 21.4 0.3 0.2 1.25 0.5 0.02 1.91 0.4 . O B 2  - 
0.0 0.0 6.5 44 

44 
__ 4Y 'E+05 2E+06 19.9 0.3 0.2 40 

40 
50 
I O  
0 
0 .  
0 
0 

-- 

1.22 0.5 0.02 
1.16 0.6 0.02 
1.00 0.6 0.02 

1.84 0.4 0.02 
1.81 0.4 0.02 
1.51 0.5 0.02 
0.97 0.7 0.02 

- 

______- 
_-_______ 

2.6 5.6 0.4 0.01 29.7 0.01 0.0 0.0 - -___ 
0.0 O.O I 10.1 

0.0 
0.0 

I 84.chn 4A6 6.5 
6.5 
6.5 

___ 

4x  'E+05 2E+06 19.4 0.3 0.2 
19.7 0.3 0.2 
16.3 0.3 0.1 
15.7 0.3 0.1 
16.1 0.3 0.1 
16.1 0.3 ' 0.1 

2.4 6.2 0.4 0.01 39.0 0.01 0.0 0.0 l69.chn 4A6 44 4N rE+05 2E+06 172 
172 
I72 
I72 
I72 

3.0 4.7 0.4 0.01 18.8 0.01 0.0 0.0 l66.chn 4A6 44 4M rE+05 2E+06 
%+OS. 2E+06 
IE+05 2E+06 
z+O5. 2E+06 
IE+05i 2E+06 
?E+05 ' 2E+06 
?E+05 2E+O6 

1.14 0.5 0.02 
1.00 0.6 0.02 
0.82 0.7 0.02 

__ 

_____ 

7.1 2.1 0.4 0.00 0.00 . 0.1 29.4 0.1 8 l30.chn 
I29.chn 

4A6 
4A6 

6.5 44 3 0  0.86 0.8 0.02 
0.99 0.7 0.02 
0.99 0.6 0.02 
1.20 0.6 0.02 

__ -. 9.5 1.7 0.5 0.09 8.0 0.02 0.04 7.6 0.01 8 44 
44 
44 
44 
44 

- 
- 
__ 

__ 

0.2 17.7 0.1 6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

____ 

3N 
3M 
3K 
3J 
31 

0.80 0.7 0.02 
0.92 . 0.6 0.02 

0.07 8.0 0.02 0.3 14.6 0.1 
0.3 15.5 0.1 

8 
8 

-- I28.chn 0.06 4.5 0.01 . 

0.03 9.5 0.01 
0.10 2.9 0.01 
0.1 1 2.5 0.01 
0.01 27.6 0.01 

- - ~ . _ _ _ _ -  

-___ 

4.7 3.1 0.4 
2.4 6.1 0.4 - 

4A6 
4A6 
4A6 
4A6 
6A6 
6A6 
6A6 

__- 

___ 
____ 

0.05 9.0 0.01 

0.05 9.0 0.01 
0.05 8.0 0.K ___ 

172 
172 
I72 

150.1 
150. I 
I so. 1 

-- 

- .- 

20.3 0.3 0.2 
12.2 0.4 0.1 

I 18.chn 
I17.chn 
I16.chn 
49.chn 
50.chn 

0 0.83 0.7 0.02 0.86 0.7 0.02 1.4 2.9 0.1 
3.4 1.2 0.1 

___ 1.5 8.6 0.4 
1.6 8.1 0.4 - 

8 
8 
8 
8 

_- 
0 12.1 0.4 0.1 0.89 0.6 0.02 0.91 0.7 0.02 

1.52 0.5 0.02 
1.66 0.5 0.02 
1.65 0.4 0.02 
1.55 0.5 0.02 

.___ 
______-____ 
_ _ _ _ _ ~  

~ - 

2.4 6.1 0.4 
2.4 6.2 0.5 
2.3 6.3 0.4 

___.____ 

________- 

0.0 0.0 20 44 7E 3E+05 ' 2E+06 21.9 0.3 0.2 0.91 0.7 0.02 0.07 7.8 0.02 
0.10 6.7 0.02 
___-____ 

0.01 43.0 0.01 0.0 0.0 6.5 44 7F 3E+05 2E+O6 23.7 0.3 0.2 15 
25 
20 
50 
20 

~- 

__- 

0.95 0.7 0.02 
0.85 0.7 0.02 
1.02 0.6 0.02 

____^____- 

-____I_ 

0.06 8.4 0.02 0.01 32.1 0.01 0.0 0.0 ___ 8 5 1 .chn 6.5 44 3E+05 ' 2E+Ot 
3E+05' 2E+O6 
3E+05 2E+O6 
3E+05 I 2E+Ot 
3E+05 2E+O6 

~- 

__.___ 

20.9 0.3 0.2 
21.8 0.3 ' 0.2 

7G 
7FB 
7H 
71 

1.7 12.6 0.6 0.07 7.3 0.02 0.0 0.0 
0.5 8.5 0.1 ~ _ _ -  

8 150.1 54.chn 
55.chn 
56.chn 
65.chn 
66.chn 
67.chn 

- .~ 

-_ 
____ 

6A6 44 
44 
44 

- 
- 

0.00 0.00 ' 

0.02 12.5 0.01 
0.08 4.1 0.01 
0.01 20.3 0.01 

._ . . - _- 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

__- 

__..- 

___ 

-- 

-- - 

-- 
-- 

0.92 0.7 0.02 1.50 0.5 0.02 0.06 8.7 0.02 
0.06 9.5 0.02 - 

1.5 13.6 0.6 - 8 
8 
8 
8 

__- 
- 
__ 

6A6 
6A6 
6A6 
6A6 

___ 

19.9 0.3 0.2 
20.5 0.3 0.2 

150.1 
'172 

139.1) 
139.1I' 

__ 
-_ - 1.2 3.7 0.1 

0.2 23.3 0.1 
___. - ._ 0.96 0.7 0.02 1.8 12.2 0.7 

1.4 14.5 ' 0.6 
_. . -. . . . _-. 

40 44 7M 0.08 7.1 0.02 
0.06 8.2 0.01 
-. 1.42 0.5 0.02 

1.47 0.5 0.02 
_.____.___ 19.0 0.3 i 0.2 0.96 0.6 0.02 

0.98 0.6 0.02 
0.88 0.7 0.6.. 
0.81 0.7 0.02 
- . 

1.7 12.3 0.6 0.01 20.9 0.01 44 7N 0.3 15.4 0.1 
0.2 15.3 0.1 
0.0 0.0 
0.0 0.0 
0.8 5.1 0.1 

_- 
__ 

20.5 0.3 0.2 
15.3 0.3 0.1 

__ 
- 

3E+05 ' 2E+Ot 
SE+05 2E+Of 
3E+05 2E+Ot 
BE+05* 2E+Ot 
8E+05 I 2E+Of 

-- 
1.23 0.5 0.02 2.0 6.7 0.4 0.08 7.3 0.02 8 118.1 6A6 44 

44 
44 
44 

- 
- 
- 

0.03 8.2 0.01 
0.02 14.6 0.01 ______ 

7 0  
7P 

7R 

-- 
-- 

7Q 
15.2 0.3 0.1 1.09 0.6 0.02 2.0 6.6 0.4 _.___- 0.06 8.5 0.01 

0.08 7.2 0.02 
68.chn 
7 I .chn 
74.chn 
72.chn 

-- 
___ 
__- 

150.2 
150.2 
150.3 
150.3 
138 

-- 
__ 

6A6 
6A6' 
6A6 
6A6 
6A6 

____ 

_- 

15 17.4 0.3 ' 0.2 0.82 0.7 0.02 1.25 0.5 0.02 0.02 11.4 0.01 
0.24 1.5 0.01 

____. 2.2 6.1 0.4 
2.0 9.8 0.6 ~- 35 15.7 0.3 0.1 0.83 0.7 0.02 1.14 0.6 0.02 

1.22 0.6 0.02 
~ __ 

0.10 6.9 0.02 
0.09 7.7 0.02 

~ 

1.8 10.9 0.6 
1.8 11.1 . 0.6 

0.44 0.9 0.01 1.5 3.0 . 0.1 10 
30 
-- 7 s  8E+05 ' 2E+Of 14.8 ' 0.3 0.1 __ 0.82 0.7 0.02 

0.86 0.7 0.02 
_.______.___ 

1.36 0.5 0.02 
1.39 0.5 0.02 
____--__ 

-.-_I 

0.09 6.5 0.02 0.02 13.5 0.01 3.0 1.4 . 0.1 73.chn 8E+05 ' 2E+Of 
8E+05 ' 2E+O( 
7E+05 I 2E+O( 
7E+05 2E+O( 
7E+05: 2E+O( 
7E+051 2E+O( 
8E+05' 2E+O( 
8E+05i 2E+O( 
8E+05 I 2E+O( 

-___- 

16.8 0.3 0.2 
16.7 0.3 0.2 
___-- 
~ _ _ _ _  

7T 
7 u  
7 v  
7 w  
7 x  
7Y 
72 
8A 
8B 

-- 

0.90 -0.7 0.02 
1.03 0.6 0.02 
1.05 0.6 0.02 

__-__ 1.8 10.8 0.6 0.08 7.0 0.02 0.02 16.4 0.01 __----__ 2.8 1.5 0.1 
0.1 47.0 0.1 
0.0 0.0 

__-__-__- 60 
20 
0 

-_ 138 74.chn 6A6 
1.44 0.5 0.02 5.2 4.3 0.7 0.00 0.00 

0.01 44.0 0.01 
_-___-- 

.__._ 

0.09 6.8 0.02 80.chn 6A6 21.4 0.3 0.2 
22.1 0.3 0.2 
22.7 0.3 0.2 

123.1 
123.1 
123.1 
123.1 
150.6 
150.6 
150.6 
184 

-__ 

-- 

1.56 0.5 0.02 0.08 7.1 0.02 
0.07 7.6 0.02 ._ - 

4.2 5.3 0.7 6A6 
6A6 
6A6 
6A6 
6A6 
6A6 
6A6 
6A6 

___ 

8 1 .chn 
82.chn 
83.chn 
86.chn 
87.chn 
88.chn 
89.chn 
86.chn 

-__ 

- 

__- 

-- 

0 1.00 0.6 0.02 1.62 0.5 0.02 5.6 4.1 0.7 
4.4 5.1 0.7 

_--..__ 

~ _ _ _ _ _ _  

0.0 0.0 
0.0 0.0 
0.8 5.1 0.1 

-_ _. 

___-____ 

0.01 43.0 0.01 
0.01 49.0 0.01 
0.02 17.1 0.01 
0.01 27.6 0.01 

__---____ 
~ 

0.10 6.3 0.02 
0.08 7.5 0.02 
0.10 6.3 0.07 
0.09 6.8 0.02 
0.09 6.7 0.02 
__ 

0 22.2 0.3 0.2 0.97 0.7 0.02 1.55 0.5 , 0.02 
30 18.1 0.3 ' 0.2 0.88 0.7 0.02 2.3 6.4 0.4 

2.0 10.5 0.6 
2.1 10.2 0.6 
1.7 11.6 0.6 

___ . - - _ ~  1.61 0.5 0.02 
1.48 0.5 0.02 

__ ~ - . - -  
2.0 2.1 0.1 35 21.4 0.3 I 0.2 1.03 0.6 . 0.02 

0.00 0.00 0.0 0.0 65 22.5 0.3 . 0.2 1.07 0.6 0.02 1.55 0.5 0.02 
1.53 0.5 0.02 

___ 
__._ 

0.01 44.0 : 0.01 0.0 0.0 40 44 
44 
44 

__ 

__ 

8C 7E+05 I 2E+O( 19.4 0.3 I 0.2 1.03 0.6 0.02 - - __ _. -_ 
~ 1 . 6 1  0.5 0.02 2.3 6.4 0.4 

2.0 10.5 0.6 - 
2.1 10.2 0.6 

- 0.08 7.5 0.02 0.02 17.1 0.01 0.8 5.1 0.1 30 150.2 72  18.1 0.3 ' 0.2 0.88 0.7 0.02 
1.03 0.6 0.02 
1.07 0.6 0.02 

__ _._ - . - . . 

____ 
1.48 0.5 0.02 
1.55 0.5 0.02 

-- 0.10 6.3 0.02 2.0 - -_ - 2.1 0.1 .. .. . .. . 6A6 0.01 --__ 27.6 0.01 
0.00 0.00 

---__--- 0.01 48.0 ___- 0.01 
-__- 0.01 24.5 .____ 0.01 

~~ 

0.01 24.5 0.01 

35 
65 
30 
60 
60 

-- 

21.4 0.3 i 0.2 - .-. 
22.5 . 0.3 0.2 

8A 
8B 
8E 
8F 
8F 

~- 

8E+051 2E+O 
8E+05 2E+Oi 
8E+05: 2E+Oi 
8E+051 2E+O( 
8E+05 I 2E+Oi 

__-_ . ... 150.8 
150.E 
150.~ 
1 50.; 
118.2 

-- 
87.chn 
88.chn 
lO5.chr 
106.chr 
1 O6.chr 

-- 0.0 0.0 
0.2 20.8 0.1 

- . - - _ _ _ _ ~  6A6 44 
44 
44 
44 

_. 

- 

- 
- 

0.09 6.8 0.02 
0.05 8.7 0.01 
0.07 8.1 0.02 
0.07 8.1 . 0.02 

0.79 0.8 : 0.02 1.6 8.3 0.4 6A6 14.6 0.3 0.1 
19.5 0.3 0.2 - 

0.85 0.7 0.02 
1.02 0.6 . 0.02 

~~ 

1 .1  3.4 0.1 
1 .1  3.4 0.1 

---__---- 

c-13 

1.70 0.5 0.03 1.9 10.8 0.6 
1.9 10.8 0.6 

--. .--__ 6A6 
19.5 0.3 : 0.2 1.02 0.6 0.02 1.70 0.5 0.03 6A6 
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- 
% FOV 
Blocked 

60 
0 
40 
60 
70 
70 
15 
20 
75 
60 
so 
20 
0 
25 
40 
0 

-- - 

-- 
-- 

_ _ ~  

-__ 

hi239 % M D A  Exposure 
uWh 
9.5 
8.5 

J-238 8 MDA %I37 % MDA. 
pCi/g Error pCi/e 
0.01 21.0 0.01 
0.07 4.3 0.01 

__-_ Am-241 % MDA 5-235' % MDA qorth East 
'feet feet 
E+OS ' 2E+06 

- 

E+05 2E+06 

<-a 70 iMDA -- 
Ci/g Error, pCi/r! 
18.2 0.3 0.2 
16.0 0.3 0.1 
17.2 0.3 0.2 
17.8 0.3 0.2 
16.8 0.3 0.2 
17.3 0.3 0.2 
14.6 0.3 0.1 

- 
-- 

-___ 

la-226 70 MDA 
pCi/r! Error pCi/g 
0.95 0.7 0.02 
0.89 0.7 0.02 

1-232 9'0 MDA -- -- 
pCi/g Error pCi/r! 

ktector Detector 
Array Height (m 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
6A6 6.5 
3A6 6.5 
3 A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 

____ 

-___ -____ 

___ ____- 

-_ - - 

-__ 

____ 

__- 

____ 
____ ____ 
-___ 
-~ 

____ 
_- 

____- 

ilc Namc 

107.chn 
16l.chn 
I I3.chn 
114.chn 
147.chn 
150.chn 
I5 I.chn 
152.chn 
155.chn 

nCi/p Error nCi/g 
0.8 19.0 0.4 

Ki/e Error pCi/e pCVz Error pCi/g 
0.08 7.6 0.02 

pCi/p Error: pCi/g 
0.4 8.3 0.1 2.0 10.0 0.6 

1.8 11.0 0.6 
1.8 10.3 0.6 
1.7 11.6 0.6 

____- 

_ _ _ _ - ~  
-- 

1.59 0.5 0.02 
1.45 0.5 0.Oz 
1.31 0.5 0.02 
-.___ 

______._-- 

0.0 0.0 0.0 0.0 0.08 6.9 0.02 
0.08 ' 7.4 0.02 
0.06 8.0 0.02 
0.06 8.8 0.02 

0.0 0.0 0.0 0.0 8.1 E+05 2E+06 0.02 17.9 0.01 . 
0.03 10.9 0.01 

0.81 0.7 0.02 
0.89 0.7 0.02 
0.87 0.7 0.02 
0.87 0.7 0.02 
0.84 0.7 0.02 
0.92 0.7 0.02 
0.71 0.8 0.02 
0.70 0.8 0.02 
1.04 0.6 0.02 
0.83 0.7 0.02 
0.78 0.6 0.01 
0.58 0.8 0.01 
0.65 0.8 0.02 
0.79 0.7 0.02 

-__ 

_ _ _ . _ - _ _ ~ -  

__ 

.__ 

0.0 0.0 0.0 0.0 8.5 E+05 2E+06 1.38 0.5 0.02 
1.35 0.5 0.02 
1.45 0.5 0.02 
1.28 0.5 O!Oy 

--______-- 
_ _ _ _ ~  1.8 1 1 . 1  0.6 0.01 19.4. 0.01. 11.5 0.5 0.2 4.3 3.3 0.4 8.7 ,E+05 2E+06 

0.01 20.4 0.01 31.1 0.2 0.2 4.2 3.4 0.4 9.0 'E+05 ' 2E+06 1.6 12.5 0.6 
1.5 12.5 0.6 

0.08 7.4 0.02 
0.07 7.6 0.02 
0.66 1.7 0.03 
1.78 0.7 O z  
1.35 0.9 0.04 
0.08 ' 7.3 0.02 

- 
1.2 3.5 ' 0.1 1.1 11.5 0.4 7.7 #E+05 2E+06 0.07 4.2 0.01 

0.05 6.4 0.01 
132 
137 
137 

_-- 
9.4 2.6 0.7 9.7 0.6 . 0.2 7.8 2.1 0.5 9.9 ;E+05 ' 2E+06 1.57 0.5 0.02 

1.23 0.5 0.02 
1.08 0.6 0.02 
1.64 0.5 0.02 
1.38 0.5 0.02 

0.77 0.7 0.02 
1.07 0.6 0.02 

- - ~ _ _ _  

__-__-._I_ 

0.95 ' 0.6 0.02 

18.8 0.3 0.2 
14.1 0.3 0.1 
14.9 0.3 0.1 

13.5 0.4 0.2 5.8 2.5 0.4 8.6 IE+O5 2E+06 0.10 3.0 0.01 
0.05 5.8 0.01 

17.3 1.4 0.7 
9.2 2.5 0.7 9.8 0.6 0.2 3.4 4.2 0.4 8.0 137 156.chn ~ IE+05 2E+06 
2.1 10.2 0.6 0.01 20.4 0.01 1.6 2.6 0.1 0.0 0.0 10.4 124 157.chn 1 IE+05 -. 2E+06 

IE+05 2E+06 
;E+05 ' 2E+06 
;€+OS 2E+06 
IE+05 2E+06 
IE+05; 2E+06 
IE+051 2E+O6 
IE+05i 2E+Of 

21.6 0.3 0.2 
20.1 0.3 0.2 
8.2 0.5 0.1 
10.3 0.4 0.1 

___--- 

____--- 

- __- 

2.6 8.0 0.6 0.08 7.6 0.02 0.01 20.7 0.01 3.8 1.1 0.1 0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

__-____ 

124 160.chn 9.0 
5.8 
5.4 
7.0 
8.0 
6.3 
6.3 

~ _ _  

1.7 6.6 0.3 0.06 : 7.0 0.01 0.33 1.0 0.01 0.0 0.0 
0.0 0.0 

-- 
-- - 

170 56.chn 
1.4 P ! 0.3 0.05 ' 9.0 0.01 0.11 2.3 ' 0.01 

0.11 2.4 0.01 
0.15 1.9 0.01 
0.32 1.0 0.01 - 

170 55.chn 
64.chn 
52.chn 
63.chn 
67.chn 
62.chn 

-- 0.0 0.0 
0.0 0.0 -- 

1.7 6.,; 0.4 
2.0 6.3 0.4 
1.7 6.6 0.3 
1.8 6.4 0.3 

._____ 

- 

________ 

0.07 8.0 0.02 
0.08 7.0 0.02 
0.07 7.0 0.01 
0.07 I 7.0 0.02 

14.7 0.4 0.2 
15.8 0.3 
10.7 0.4 0.1 

170 
I70 
170 
I70 
I70 
I70 

__- 

_- 
__- 

-- 

1.31 0.5 0.02 0.0 0.0 
0.0 0.0 0 0.74 0.7 0.02 0.99 0.6 0.02 0.1 31.7' 0.1 

0.0 , 0.0 0.0 0.0 0 10.9 0.4 0.1 0.77 0.7 0.02 0.99 0.6 0.02 0.31 1.0 1 0.01 
0.11 2.5 0.01 
0.03 8.1 0.01 

- -__ 
0.0 0.0 0.0 0.0 6.7 30 IE+05! 2E+Of 12.4 0.4 0.1 1.4 12.6 0.5 

1.7 7.2 0.4 
-- 0.04 9.0 0.01 

0.04 10.0 0.01 
0.93 0.6 0.02 0.86 0.6 0.02 

0.0 0.0 0.0 0.0 6.9 6 1 .chn $E+05 I 2E+Of 50 
0 
0 
10 
0 

0.90 0.7 0.02 
1.22 0.5 0.02 

-- 13.4 0.4 0.2 
16.9 0.3 0.2 
16.9 0.3 0.2 
12.1 0.4 0.1 

- 

0.78 0.7 0.02 
0.81 0.7 0.02 
1.05 0.6 0.02 ____ 

1.9 6.9 0.4 0.08 7.0 0.02 0.04 6.9 0.01 0.0 0.0 0.0 - 0.0 170 5 1 .chn $E+05! 2E+Of 8.2 
8.4 
6.4 
7.3 

1.16 0.6 0.02 
0.92 ' 0.6 0.02 

1.7 7.5 0.4 0.05 8.0 0.01 0.10 2.7 0.01 0.0 0.0 ~ - -  0.0 0.0 
0.0 0.0 -______--_ 

I O  15.chn $E+05: 2E+Ot 
3E+051 2E+OC 

170 
170 
170 
I70 
I70 

-- 

0.68 0.7 0.01 1.8 6.6 0.4 _-______ ________-- 0.09 2.8 0.01 
____---__- 0.05 4.9 0.01 

0.0 0.0 
0.0 0.0 

_______ 10 
10 
I O  
I O  
10 
10 
I O  
I O  
I O  
I O  
I O  

__ 

- __ 

- 
__ 

_- 
_- 

0.07 7.0 0.01 
0.08 7.0 0.02 
__-__-_ 48.chn 

49.chn 
50.chn 
57.chn 

0.0 0.0 14.6 0.4 0.2 0.80 0.7 0.02 1.04 0.6 0.02 1.9 6.3 0.4 
1.6 7.7 0.4 

3E+05i 2E+Of 
3E+05i 2E+OC 

3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 

__- 

44 H05 
4 4  I05 
44 E06 
44 F06 
44 Go6 
44 H06 
44 E07 
44 F07 
4 4  GO7 
44 H07 
44 DO8 
44 E08 
44 F08 
44 GO8 
44 DO9 
44 E09 
44 F09 
44 GO9 
44 c10 

3A6 6.5 44 D10 
3A6 6.5 44 E10 
3A6 6.5 44 F10 
3A6 6.5 44 FIO 
3A6 6.5 44 c11 
3A6 6.5 44 D11 
3A6 6.5 44 E l l  

-- 
___- 

__- 

-- 
_- - 
-- 
-- 
___- 

__- 

__- 

-- 
-- 
____ 

-- 
-- - 
__- 

__- 

-___ 

~--- 
_____ ____ - - 

-- -- 
______ 

__- 

~- __ 
.__-__ - __ 

0.06 3 -8.0 0.02 
0.06 ' 7.0 0.01 
- 0.0 0.0 0.0 0.0 6.7 30 12.8 0.4 8 0.2 0.07 3.6 0.01 

0.28 1.1 0.01 
-. 0.99 0.6 0.02 

1.14 0.6 0.02 

_ _ _ - - ~  
1.00 i 0.6 0.02 

__& 

0.75 0.7 0.02 
0.0 0.0 0.0 0.0 6.7 0 3E+051 2E+Of 1.8 6.5 0.4 

1.6 11.6. 0.6 
0.80 0.6 0.01 
1.09 0.5 0.02 -_ 

12.0 0.4 0.1 
0.06 7.0 0.01 0.1 1 2.5 0.01 213 16.chn 0.0 0.0 

0.0 0.0 
0.0 0.0 -. . 8.6 

8.3 
7.4 
8.3 . 

8.9 
7.8 
8.2 
7.0 
8.3 
8.3 
8.1 
9.6 
9.5 

-- 

-__ 

-__ 

__- 

0 
0 
0 
0 

-__ 

3E+05i 2E+OC 
3E+05 2E+OC 
3E+05i 2E+OC 
3E+05i 2E+OC 
3E+OS1 2E+O( 

-- 
18.0 0.3 0.2 
17.4 , 0.3 0.2 

~ 

0.98 0.6 0.02 
0.69 0.7 0 . 6  
0.96 0.6 0.02 

2.0 6.5 0.4 0.06 7.0 0.01 0.0 0.0 
0.0 0.0 

170 2.chn 0.08 3.6 0.01 __ 1.12 0.6 0.02 
1.14 0.5 0.02 
- 

15.0 0.3 0.1 
17.7 0.3 0.2 

1.8 6.9 0.4 0.09 2.9 0.01 
0.09 3.2 0.01 __ 

0.0 0.0 
0.0 0.0 -___ 

0.07 8.0 0.02 
0.05 ' 8.0 0.01 
0.07 7.0 0.01 
0.08 7.0 0.02 
0.07 7.0 0.02 

170 
170 
170 
170 

-__ 
___ 

38.chn 
8.chn 
17.chn 
3.chn 

1.08 0.6 0.02 0.0 0.0 
0.0 0.0 

1.9 6.7 0.4 
1.9 6.9 0.4 

___ 
oTi2 2.4 0.01 ----____ 
0.12 2.4 0.01 

0.0 0.0 0 19.1 0.3 0.2 1.04 0.6 0.02 1.21 0.5 0.02 
1.14 0.6 0.02 .- 

3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 
3A6 6.5 

-.__ 

~- 

____- 

-- 
___ __- 

1.9 6.9 0.4 
1.7 10.5 , 0.5 

0.0 0.0 0.0 0.0 0 0.93 0.6 ' 0.02 
0.79 0.7 0.02 ___.__ 

15.3 ! 0.4 0.2 - ~ 

1.40 0.5 0.02 
1.08 0.6 0.02 

_ _ _ ~ . _ _ - -  0.20 1.5 0.01 0 170 0.0 0.0 0.0 0.0 -- 15.5 0.3 0.1 
12.4 . 0.4 i 0.1 
-_______ 37.chn 

58.chn 
9.chn 
l9.chn 
4.chn 
2 I .chn 
1 O.chn 
5.chn 
36.chn 

____-- 

______ 

___.- 

___- 

~~ 

0.78 0.7 0.02 
0.97 0.6 0.02 

~ _ _ - ~ .  1.6 7.3 0.4 0.06 8.0 0.01 0 
0 
0 

-- 
0.0 , 0.0 
0.0 0.0 

-- I O  0.20 1.5 0.01 ______ 170 
I70 
170 
170 
170 
170 
170 
170 

__.- 

__ 

_- 

1.16 0.6 0.02 
].IS 0.5 0.02 

___ 1.7 7.8 0.4 16.9 0.3 0.2 
18.4 0.3 0.2 

0.09 3.1 0.01 
0.1 I 2.6 0.01 
0.33 1.0 0.01 

___-- 
-____- 
_____ 

0.06 7.0 0.01 
0.07 7.0 0.01 
0.08 7.0 0.02 
0.10 6.0 0.02 
0.07 7.0 0.G 
0.08 7.0 0.02 
0.07 7.0 0.01 

__--___ 

___- 

I O  
I O  
I O  
I O  
I O  
I O  
IO  
10 

_- 
_- 

- 

- 

~ 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.83 0.7 0.02 0.0 ' 0.0 
0.0 ' 0.0 
0.0 : 0.0 
0.0 0.0 

1.9 6.6 0.4 
2.2 5.9 0.4 0 

- 
14.1 ' 0.4 0.2 0.91 0.6 0.02 1.32 0.5 0.02 

0 16.1 , 0.3 0.1 0.92 0.6 0.02 0.18 1.8 ' 0.01 
0.19 1.7 ' 0.01 
0.22 1.5 : 0.01 
0.53 0.7 0.01 

__ 2.4 5.7 0.4 
2.6 5.0 0.4 
1.9 7.0 0.4 
1.9 6.1 0.4 

2.6 5.2 0.4 
2.2 5.8 0.4 
2.1 5.8 0.4 

_ - ~ -  
__- 

~ - _ _ -  

1.9 6.3 0.4 

__--.-__- 

1.86 0.4 0.02 
_-_I___ 

1.78 0.4 0.02 
1.49 0.5 0.02 
1 . 1  1 0.5 0.02 
1.06 0.6 O z  
1.97 0.4 0.02 
1.73 0.4 0.02 
1.28 0.5 0.02 . - 
1.29 0.5 0.02 

.___ 

__________ 

_ _ _ ~ _ _ _  

0.0 0.0 0 15.1 . 0.3 0.1 1.10 0.5 0.02 
0.0 0.0 0.0 0.0 8.7 0 15.8 ' 0.3 0.1 0.87 0.6 0.02 

0.79 0.7 ' 0.02 
0.97 0.6 0.02 
1.07 0.5 0.02 
0.89 0.6 0.02 
0.85 0.6 0.02 
0.96 0.6 0.02 

_--______- 
0.78 0.6 1 0.01 

__._I-- .~ 

__- 
__ 

0.0 0.0 0.0 4 0.0 6.4 
6.7 

__-- 0 9.1 0.5 . 0.1 
0.06 7.0 0.01 0.1 1 2.3 0.01 0.0 0.0 0.0 ' 0.0 0 170 42.chn 

22.chn 
-- 8E+05 ! 2E+O( 11.8 i 0.4 0.1 

0.08 7.0 0.02 0.21 1.6 ' 0.01 0.0 0.0 0.0 : 0.0 I O  170 
170 

-- 9.5 
8.9 
7.0 
7.0 
9. I 

-- 

__- 

14.9 0.4 0.2 
12.8 i 0.4 0.2 

__ 

9.6 . 0.4 I 0.1 
9.7 0.4 0.1 

___---- 

----- 

0.08 6.0 0.01 __.- 0.26 1.3 0.01 
0.43 0.8 0.01 - ____ 

' 0.0 0.0 
0.1 25.2 ' 0.1 

_. 

_ _ _ ~ -  
0.0 ' 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

I O  1 1 .chn 
0.08 6.0 0.02 170 

170 
170 
170 
I70 

- 34.chn 
68chn 
28.chn 
23.chn 
12.chn 

__- 

____ - 

2.1 5.7 0.4 0 . 4  0.8 0.01 
0.17 1.8 0.01, 
0.18 1.8 0.01 

___ __ 

__I.--. 

-_____-__ 

0.0 0.0 
0.0 0.0 

__--_.____. 0.07 7.0 0.02 __ - 
1.69 0.4 0.02 2.3 5.6 0.4 

2.7 5.2 0.4 
__I__ -- 0.07 7.0 0.01 

0.10 6.0 0.02 
14.9 0.4 ' 0.2 
15.7 ! 0.3 6r ___. 

0.0 0.0 
0.0 0.0 

0.0 : 0.0 -____- 10.2 1.13 0.5 0.02 2.03 0.4 0.02 
1.43 0.5 0.02 

8E+051 2E+Oi 
8E+05 ' 2E+6 

~~ 

0.08 -6.0 0.01 0.20 1.5 0.01 0.97 0.6 0.02 0.0 I 0.0 7.9 2.0 6.3 0.4 11.5 I 0.4 I 0.1 
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ou 

I O  
10 
I O  
I O  
I O  
I O  
I O  
I O  
10 
10 
I O  
I O  
I O  
I O  
I O  
I O  
I O  
10 
I O  
10 
I O  
10 
IO  
IO  
I O  
10 
10 
I O  
IO  
10 
I O  
I O  
10 
10 
I O  
IO 
10 
10 
I O  
I O  
I O  
I O  
I O  
I O  
I O  
10 
I O  
10 
10 

- 

__ 
-- 
- 
- ._. 

_- 
-__ 
___ 

_. - 

__ - 

-- 

~ 

~. 

__. 

____ 

.~ 

- 
__ 

- 

__ 
_- 
__ 

__ 

._ 

__ 

_ _  

- 

__ 

- 
_ _  

rHss 
Numbe 

170 
170 
170 
170 
170 
170 
170 
170 
170 

~- 

___ 
-- 
-_- 
-_ - 

. - - - 
__ 

___ 

- 

-__ 
170 
182 
181 
207 
177 
177 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
214 
175 
210 
213 
213 
213 
176 
176 
176 
176 
176 
176 
176 
176 
213 
176 

__ _. .- 

____ 
-_- 
- 

- 
___ 

__- 

___ 
-__ 

-_ 
- __ .- 

- 
___ 

___-- 

- 
--- 
__ _- 
__- 
~. .- 

___- 

- 
-__ 
.- 

._ 

- 
I FOV 

0 
0 

E 
___ 

1s-137: % i MDA .I m-241~  % ! MDAI 
pci/g /Error/ PCi/g 

0.0 : 0.0 
0.0 0.0 
0.0 0.0 

j 0.0 0.0 
0.0 ' 0.0 

--__.--- 

-____. .___ 

- -__- 

........... __  -, ...... _ . - 

11239; 90 I MDA 
Ci/g i Error' nCi/g 
0.0 ; j 0.0 

' 0.0 

.___ 
0.0 I 0.0 
0.0 
- ~ -  0.0 ' 0.0 
. 0.0 

I ' - . 0.0 

-- 

0.0 i 0.0 

~~~ 

Detector 'OV Station North East 
~~ 

K-40 % -  I MDA 1-238 70 MDA 1-235 70 I MDA Ra-226 YO MDA 
pCi/g Error: pCi/g 

0.81 0.6 0.01 
1.13 0.5 0.02 
1.28 0.5 0.02 
0.84 0.6 0.02 
0.73 0.7 0.02 

- 

1.18 0.5 0.02 

~ - - _ _ _  

- _ _  - -  

I%-232 70 . M D A  __ 
pCi/.c i Error pCi/g 
1.03 0.6 0.02 
1.02 ' 0.6 0.02 

-__ __ 
__ 

rposure - 
uWh 
6.8 
6.8 
10.9 
10.5 

- 
--__ 

File Name Detector 
Array 

32.chn 3A6 
4l.chn 3A6 
29.chn 3A6 
24.chn 3A6 
3S.chn 3A6 
45.chn 3A6 
44.chn 3A6 
25.chn 3A6 
30.chn 4A6 

-~ __- 

_- __-- 
.- 

_.I_ 

.... ..._I __ 
.. - ... - - -. ___ 

_- 
_.-__ __- 

__.._ 

Height (m 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

. - --- _ _  

ni 
44 
- - 

FI 1 
B12 
c12 
D12 
E12 
B13 

-- 

-__ 
.- . _ _  

)Ci/g Error: pCi/,c 
1.7 7.1 0.4 

Cilg ' Error' pCi/g 
0.05 7.0 0.01 

pCi/g ' Error, pCi/g 
7.8 ' 0.5 ' 0.1 
___I_-____ 

fect fect 
8E+05 2E+06 
8E+05 2E+06 
8E+05 2E+06 
8E+05 2E+06 

I_-. -- ____-- 
0.04 5.7 : 0.01 
0.18 0.0 1 

1.7 7.0 0.4 
2.8 4.9 0.4 
2.9 4.9 0.4 
1.9 6.1 0.4 
1.7 6.8 0.3 
1.8 6.7 0.4 
2.0 6.2 0.4 
1.6 7.2 0.3 

_ ~ _ _ _ _ . ~  

- 
. .- . 

~ 

____ 
.. . 

0.05 8.0 0.01 
0.09 --__.__- 6.0 0.02 
0.08 - 6.0 0.02 __ 

0.07 7.0 0.02 
0.05' 8.0 0.01- 
0.06 ________ 8.0 0.01 
0.06 7.0 0.01 
0.07 7.0 0.01 

- 

__ __ - __ _ __ 

44 
44 
44 
44 
44 

- 
_ _  

._ .- 

12.1 0.4 0.1 
17.0 0.3 0.2 

.---___ 

___-____ 
0 2.27 0.3 0.02 

2.08 0.4 0.02 
~ . _ _  

0 15.9 0.3 0.1 -- -___ ...... 0.25 1.4 

.............. 6.9 
6.4 
. . _-. 

0 
3 0 
I O  
O 
0 
40 
30 
75 

.._ . . 

- 

I- 

_- 

- 
- _- 

8E+05 2E+06 
8E+05 2E+06 

..... .- .. ..... 9.7 0.4 0.1 
11.4 0.4 0.1 
.. - ........... _ 1.28 ' 0.5 0.02 

1.00 0.6 0.02 0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.2 ~ 36.0 0.2 
0.0 0.0 
0.0 0.0 

' 0.0 0.0 
2.7 3.2 0.3 
0.0 0.0 
0.0 0.0 
0.2 24.2 6r- 
0.2 21.9 0.1 
0.0 0.0 
0.2 ; 21.8 0.1 
2.6 1.7 0.1 
0.0 0.0 
2.7 1.6 0.1 
0.2 17.2 0.1 
1.1 3.5 0.1 
4.5 1.0 0.1 
0.2 23.8 0.1 
2.1 2.0 0.1 
0.0 0.0 
1.0 3.7 0.1 
0.6 6.9 0.1 
0.2 19.4 0.1 
0.4 10.7 0.1 
0.0 0.0 
0.3 14.3 0.1 
0.1 34.0 0.1 
2.4 1.9 0.1 
1.5 2.8 0.1 
3.5 1.3 0.1 
0.9 4.0 0.1 
2.1 1.9 0.1 
4.3 0.9 0.1 
18.1 0.3 0.2 
10.7 0.5 0.2 
8.6 0.5 021 

~ ~ - ~ -  9.1 0.5 0.1 
___-_- 0.9 4.6 0.1 
___.. 49.5 0.2 0.3 

0.7 5.7 0.1 

- .... 

___- 

___- 

-- 
__~--__.. .  

~. ._____.____ 

-- 
-___ 

--_____- 

-. 

______- 

_____ 

__--_ 
~ . _ _ _ _ _ _ _  

___I_-- 

-- 
__. 

__________ 

___. 

__- 

- __ 

7.7 6.5 44 C13 
D13 

8E+05 2E+06 12.6 0.4 0.2 1.36 0.5 0.02 ___ . ___ 0.0 ~ 0.0 0.17 1.7 0.01 ..... 0.81 0.6 0.01 
1.01 0.6 0.02 
0.88 0.6 0.02 
0.69 1.8 0.04 
0.64 0.7 0.01 

__- 

- 

............... - 

0.25 1.3 0.01 , i 8. I 
6.2 
9.3 
4.8 
1 1 . 1  
11.3 

-. 

-- 
__ 

_. . -. - __ 

6.5 44 8E+05 2E+06 1.55 0.4 0.02 
1.02 0.6 0.02 ___._..__ __ 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

___ -. __ 
--.___ 

- _ -  
- 

11.3 , 0.4 0.1 
7.6 0.5 0.1 
16.5 0.7 0.3 
6.6 0.5 0.1 
21.4 0.6 0.4 

____--__ 
_ ~ _ _ _ _ _  

_______. 

_-_____ 
8E+05 2E+06 
7E+05 2E+06 
8E+05 2E+06 
7E+05 2E+06 

____. ____ 
.. - 
____-___-- 

0.43 0.8 0.01 ' 
0.00 0.00 
0.21 1.3 0.01 
0.03 23.3 0.02 
0.00 0.00 . 

0.03 20.6- 0.02 

-___ 

-- 

6.5 
6.5 

-- 44 
44 

_- E13 

-__- 
D14 
182 
4L 
207 
3F 

_. .- 

1.17 ' 1.2 0.04 
.. 0.76 . 0.7 0.02 

1.37 1 . 1  0.05 
._ ..... -. ....... 

10.8 2.9 0.9 0.15 11.0 0.05 34.chn 4A6 
43.chn 3A6 
32.chn 4A6 
165.chn 4A6 
33.chn 4A6 
I l1.chn 4A6 
Il0.chn 4A6 
28.chn 5A6 
14.chn 6A6 
3.chn 6A6 
4.chn 6A6 

26,chn 5A6 
7.chn 6A6 
27,chn 5A6 
2.chn 6A6 

384.chn 4A6 
383.chn 4A6 

8.chn 6A6 
380.chn 4A6 
13.chn 6A6 

371.chn 4A6 
376.chn 4A6 
375.chn 4A6 
379.chn 4A6 
374.chn 4A6 
369.chn 4A6 
370.chn 4A6 
155.chn 4A6 
153.chn 4A6 
154.chn 4A6 
294.chn 4A6 
305.chn 4A6 
306.chn 4A6 
307.chn 4A6 
308.chn 4A6 
3ll.chn 4A6 
312.chn 4A6 
313.chn 4A6 
152.chn 4A6 
295.chn 4A6 

-_ 

_____ ___- 
______ 
___ ____ 

______ .____ 

__-__ __- 

___ 
._-__ __ 

-- 

____ 

-- 
____ 
____ ___ 

_____ _____ 

____I ____ 

__-- __-__ 

_-__ .___ 

____ 
__._ 

___-_ 
_- 

__-_ 
_____ 

_~ ____ 

__- 
__-__ 
___ ____ 

1.5 7.1 0.3 0.05 8.0 0.01 6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

- 

_____ 
___.__ 

_____ 

__- 

44 
44 
44 
44 
44 

.. - 
__ 

__ 

1.05 1.3 0.04 17.4 2.0 1.0 
2.1 6.9 0.4 
__._ -. 

-- 

0.21 8.0 0.05 
0.06 8.0 0.01 
0.08 15.0 0.04 ... 

0.06 9.0 0.02 
0.09 7.0 0.02 

-______.___ 

__ 
60 
50 

_- 7E+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 

_____ 
__ 

18.6 0.3 0.2 
18.6 0.6 0.3 
17.3 0.3 0.2 

___---.- 

____ 

1.08 0.6 0.02 1.92 0.4 0.02 
0.0 0.0 10.7 1.01 1.2 0.04 1.88 0.8 0.05 3.2 9.3 0.9 

1.7 7.6 0.4 0 
20 
40 
50 
50 
20 

__ 

0.73 0.8 0.02 0.0 
0.0 

.- 
0.0 
0.0 
- 

.-__ 

7.9 
9.7 
10.9 
10.4 
8.7 
10.1 
11.4 

.-__ 

____ 

0.04 7.0 0.01 1.01 0.6 0.02 
1.36 0.5 0.02 
1.65 0.5 0.02 
1.68 0.5 0.03 
1.35 I 0.5 0.02 
1.60 0.5 0.02 

__-_-___ 

________- 
- 

0.03 9.2 0.01 . 44 7E+05. 2E+06 21.0 0.3 0.2 0.91 0.7 , 0.02 2.1 ' 6.7 0.4 
2.6 5.9 0.5 
2.6 5.9 O S  
2.2 6.7 0.4 

___ _____ 
___ 

___- 

3E 
6E 
6L 
6G 
6H 
6C 
61 

- 

-_ 

0.07 7.6 0.02 0.01 26.6 0.01 0.0 0.0 
0.0 0.0 

6.5 44 7E+05 2E+06 22.1 0.3 0.2 1.07 0.6 0.02 
0.99 0.6 0.02 

_. -. 
0.08 7.1 0.02 0.00 0.00 

0.00 0.00 

0.02 . 15.6 0.01 
0.00 I #VALUE!' 

6.5 44 7E+05 2E+06 
7E+05 ' 2E+06 
7E+05 2E+06 
8E+05 2E+06 
7E+05 2E+06 

-___^- 

______ 

21.9 0.3 0.2 
18.0 0.3 0.2 
- __ 

0.87 0.7 , 0.02 
1.01 0.6 0.02 

0.0 0.0 
0.0 0.0 

44 
44 
44 
44 

__ 

__ 
_- 

0.05 9.3 0.01 6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

-- 

2.4 6.3 0.5 0.08 7.2 0.02 
0.09 6.4 0:02 

__- 

_ _ ~ _ . _ _ _ _  

21.7 0.3 0.2 
24.4 0.3 0.2 
19.7 0.3 0.2 
___ 

0.0 0.0 50 1.16 0.6 I 0.02 1.69 0.5 0.03 .>.I 4.9 0.5 
2.3 6.3 0.4 0.06 -7.5 0.01 - __-___ 

0.10 6.1 0.02 
0.00 0.00 .I 5 

30 
60 
50 

- 

-- 

1.16 0.6 , 0.02 1.19 0.6 0.02 ___ ___-_.-- 
0.0 0.0 _. 8.9 

10.2 
8.6 
8.3 
6.7 

-.__ 

-- 
0.02 17.2 0.01 0.0 0.0 

0.0 0.0 - 
44 
44 

.- 
6D 7E+05 2E+Oh 20.8 0.3 0.2 3.1 4.8 0.4 

2.2 6.6 0.4 
1.07 0.6 0.02 
0.86 0.7 0.02 
0.72 0.8 0.02 

-~ 
--__ 

1.49 0.5 0.02 
1.35 0.5 0.02 

__-__- 

- -_- 0.07 8.2 0.02 0.00 - 0.00 7E+05 2E+06 
8E+05 2E+06 
8E+05 2E+06 
7E+05 2E+06 
8E+05 2E+06 

- ~ _ _ _ _  

_._____- 

17.6 0.3 0.2 
16.9 0.3 0.2 
--___ 

0.0 0.0 2.1 6.7 0.4 0.04 7.4 0.01 , 

0.06 4.6 0.01 
6.5 
6.5 
6.5 

. 6.5 
6.5 
6.5 

-- 
_____ 

-___ 

____ 

44 
44 
44 
44 

__ 

- 
- 

0.09 6.9 0.02 
0.10 6.3 0.02 
0.07 6.5 0.01 
0.09 6.9 0.02 
0.06 7.5 0.01 

1.34 0.5 0.02 
0.94 0.6 0.02 

_ __ 
0.0 0.0 30 13.3 -0.4 0.2 

19.8 0.3 0.2 
16.7 0.3 0.2 

_- 
________ 

0.65 0.8 0.02 2.4 5.4 0.4 
2.6 5.7 0.4 
2.3 5.9 0.4 
2.5 5.8 0.4 
2.1 6.6 0.4 
2.6 5.4 0.4 
1.9 7. 0.4 
2.5 5.. 0.4 

__________ 
- ~ ~ - -  
---__-.__ 

______ 

_-- -- 
-- 

0.0 0.0 9.3 1.26 . 0.5 0.02 1.26 0.6 0.02 0.01 51.0 0.01 
0.04 7.1 0.01 a 8.0 

9. I 
8.5 
9.6 
7.7' 
8 . 8  

--__ 
-~ 
- __ 

0.0 0.0 
0.0 0.0 
- 0.76 0.7 0.02 1.22 0.5 0.02 _. 

1.27 0.5 0.02 
1.25 0.5 0.02 
1.40 0.5 0.02 
1.02 0.6 0.02 

_ _ _ _ ~ _  
_. .. .... 

~ _ _ _ _ ~  

0.01 30.1 0.01 , 44 6K 7E+05 2E+06 19.8 0.3 0.2 1.12 0.6 : 0.02 
0.84 0.7 ' 0.02 
1.05 0.6 0.02 

.___ 

- 
~~- 

0.90 0.6 : 0.02 _-- 

0.07 7.4 0.02 0.02 13.3 0.01 0.0 0.0 
0.0 0.0 

44 5H 8E+05 ' 2E+06 17.8 0.3 0.2 
19.2 0.3 0.2 
15.6 0.3 0.1 - 
16.3 0.3 0.1 

...... .- 

_____-___ 

0.05 8.2 0.01 6.5 44 5K 0.03 8.2 0.01 ' 8E+05 2E+06 
7E+05 2E+06 
8E+05 2E+06 

8E+05 2E+06 
8E+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 

___--- 
7E+05: 2E+06 

___-___ 
- 

__- 
_______- 

0.0 0.0 
0.0 0.0 
--- 0.04 6.9 0.01 I '  

0.08 3.5 0.01 
44 0.05 8.5 0.01 

0.08 7.0 0.02 
0.05 8.1 0.01 
0.07 7.8 0.02 
0.07 7.4 0.02 
0.17 5.0 0.03 
0.07 7.0 0.01 
0.09 6.0 0.0; 
0.10 6.0 0.0; 
0.12 5.0 0.02 
0.17 4.0 0.02 
0.64 2.0 0.OL 
0.30 3.0 0.0: 
0.15 4.0 0.02 
0.09 6.0 0.0; 
0.08 6.0 0.01 
0.17 5.0 0.0; 
0.09 7.0 0.02 

-.______ 

- 

_-__ 
___._-___. 

- ~ _ _ _  

_- 
_I__-- 

_ ~ _ . _ _ _  

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

___- 
__._ 

-- 

___- 

--__ 
_~ 

______ 

___-- 
.... 

__-. 

. -. __ - __ 

5J 
5L 
51 
5F 
5G 
4F 
4D 
4E 

A2 1 
A22 
A23 
A24 
A25 
A26 
A27 
A28 
4 c  
B2 I 

__.__ 

-- 

--- 

__- 

__- 

___ 
___- 
_-- 

0.79 0.7 0.02 1.45 0.5 0.02 
0.0 0.0 8.1 5 0.97 0.6 0.02 1.26 0.5 0.02 0.01 23.7 0.01 ' 

0.09 3.3 0.01 ' 

0.02 13.6 0.01 ., 

0.07 4.9 0.01 _ I  

0.08 3.4 0.01 

~ - -  
_- 

~ - . -  

2.3 6.0 0.4 
2.2 6.2 0.4 
2.1 6.2 0.4 
13.0 1.4 0.5 
2.8 4.9 0.4 

___ 
--- 

__ -- 

14.7 0.4 0.2 
18.0 0.3 0.2 
18.3 0.3 0.2 
18.8 0.3 0.2 
17.2 0.3 0.2 

__ 

_______ 
_ _ ~ _ _  

0.0 0.0 8.6 20 0.82 0.7 0.02 1.31 0.5 0.02 
0.0 ox 8.8 40 0.86 0.7 0.02 1.30 0.5 0.02 
0.0 0.0 9.5 

9.0 
' 0  1.11 5.0 0.17 1.07 0.7 0.02 

0.0 0.c 0 1.05 0.6 0.02 1.42 0.5 0.02 
0.10 3.0 0.01 I 0 14.4 0.4 0.2 4.6 3.0 0.4 

3.0 4.3 0.4 -- 

0.0 0.c 
0.0 0.c 
0.0 0.C 
0.6 19.1 0.3 
0.6 23.6 0.L 

--.__ 

--___ 

6.7 
6.5 
6.1 
5.7 
8.1 
7.7 
7.4 
7.6 
7.7 
9.8 
7.1 

-__ 
-__ 
--__ 

___- 

_ ..... 

0.78 0.S 0.02 
1.03 0.6 0.02 
0.96 0.6 0.02 
0.80 0.7 0.02 
0.96 0.7 0.02 
1.04 0.6 0.02 
1.12 0.6 0.02 

__-_-___ 

__ 

~--- 

0.83 0.7 0.02 
0.69 0.7 0.01 
0.74 0.7 0.02 
0.70 0.7 0.01 

_.___ 

_____ 

______-- 

0.12 2.2 0.01 i 0 
40 

8E+05 2E+06 11.0 0.4 0.1 
0.09 2.9 0.01 I 
0.09 2.8 0.01 .I 
~- 8E+05 2E+06 9.4 0.4 0.1 4.2 3.0 0.4 

50 
50 
5 
0 
I O  
10 
0 
20 

_- 
-- 

- 

8.2 0.5 0.1 8.6 1.6 0.4 
27.8 0.7 0.6 

8E+05 2E+06 
8E+05 2E+06 
8E+05 2E+06 
8E+05 -. 2E+06 
8E+05 2E+06 
8E+O5 2E+06 
7E+05 2E+06 
8E+05 2E+06 

________ 

_I_ 

_________ 
__-- 

0.11 2.9 0.01 1 
0.1 1 2.7 0.01 :[ 

10.1 0.4 0.1 0.80 0.7 0.02 
0.0 O.( 11.4 0.4 0.1 0.87 0.6 0.02 14.3 1.1 0.5 

7.4 2.0 0.4 
4.1 3.3 0.4 
3.5 4.0 0.4 
5.6 3.1 0.5 
3.4 3.9 0.4 

p___-.- 

__ c-- 

__ 

0.08 3.5 0.01 ' 0.0 O.( 0.96 0.6 0.02 11.4 0.4 0.1 
12.7 0.4 0.2 
14.6 0.4 0.2 
18.1 0.3 0.2 
12.8 0.4 0.2 

___ ...... - 
_____-- 
____ -- 

0.05 5.1 0.01 , 

0.01 22.5 0.01 , 

0.08 3.9 0.01 1 

~ - - _ _ _  

~ - _ .  
0.07 3.9 0.01 ' 

0.0 O.( 1.08 0.5 0.02 
0.99 0.6 0.02 
0.94 0.7 0.02 
0.72 0.7 0.02 

__ 

--___- -- 
. -. - 

1.07 0.6 0.02 
0.0 O.( 1.08 0.6 0.02 

1.27 0.6 0.02 0.0 0.C 
0.0 O.( 

_- 
1.19 0.5 0.02 
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3xposurc - 
uWh 
5.7 
7.9 
8.6 
7.2 
6.4 
9.3 
12.5 
8.1 
6.4 
9.2 
9.3 
10.2 
9.5 
8.0 
8.8 
8.4 
8.5 

-___ 

-__ 

--- 

-____ 

-__. 

70 FOV 
Blocked 

70 
50 
0 
0 
0 
I O  
40 
25 
35 
40 
50 
15 
5 
5 
15 
0 
0 

___- 
__-- 

__I- 

____- 

-- 
-- 
___- 

____ 

__- 

I U  

I O  
I O  
I O  
I O  
I O  
I O  
10 
I O  
I O  
10 
10 
10 
I O  
I O  
I O  
I O  
I O  
I O  
I O  

__ 

__ 

- 

__ 
- __ 
- 

~ 

_ _  
.- - 

_ - -  

_- 
- 
- --. 
__ 

_- 

_- 

IHSS 
Numba 

176 
176 
176 
176 

___ 
--__ 

___-- 

-I I O  
__ 
10 

I O  
10 
10 

__ 

__ 

7.4 
7.8 
8.4 
8.5 
-- 

I O  
50 
30 
40 

- - 
--- 

6.3 
6.2 
6.2 
6.8 
7.3 
8.4 
6.2 
6.3 
6.7 
6.9 
6.4 
6.7 
6.9 
6.9 
5.3 
6.2 
6.3 
6.5 
6.8 
5.4 
7.4 
6.4 

-- 

____ 

__- 

___- 

___- 

__--- 

25 
35 
30 
40 
40 
15 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-~ 

_____ 
____ 

___ 
~ 

___ 

.___. 

-__ 

~_ 
-- 

-- 
-___ 
-- 

ilc Name Ictector J-238 c/o MDA 'u-239 % MDA 
nCi/g Error nCi/p 
0.0 0.0 
0.0 0.0 

_____- LJ-235 % MDA ---__ 
pCi/c Error pCU2 
0.1 1 5.8 0.02 
-___- 0.30 3.0 0.03 
____- 0.74 1.0 0.02 
0.16 4.0 0.02 
0.10 6.0 0.02 

3s-137 70 MDA 4n1-241 -- % MDA ._ 

pCi/p Error1 pCi/e 
1.5 2.5 0.1 
6.1 0.7 0.1 

Dctcctor 
Ieight (m; 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

____-- 

-___ 

__--- 

-.__ 

-___ 

-.__ 

-- 

\lorth East 
feet feet 

,E+05 2E+06 
,E+05 2E+06 

IE+05 2E+06 
;E+05 2E+06 
:E+05 2E+06 
;E+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
IE+05 2E+06 
$E+05 2E+06 
7E+05 2E+06 
7E+05 I 2E+06 

3E+05 2E+06 

__- 
IE+05 2E+06 

--- 

~ - - _ _ _  

--__ 

-_-___ 
7E+051 2E+06 

<-40 70 MDA 
CUP Error pCUg 
9.3 0.4 0.1 
10.4 0.4 0.1 

(a-226 70 MDA __ 
pCi/g Error, pCi/? 

Th-232 ___. 70 MDA -- 

pCi/c Error pCi/e 
0.95 0.6 0.02 
1.37 0.5 0.02 
1.03 0.7 0.02 
1.12 0.6 0.02 
1.01 0.6 0.02 
1.17 0.6 0.02 
0.98 0.8 0.02 
1.25 0.5 0.02 
0.90 0.6 0.02 
1.55 0.5 0.02 
1.28 0.5 0.02 
1.48 0.5 0.02 
1.52 0.5 0.02 
1.3-4 0.5 0.02 
1.18 0.6 0.02 
1.05 0.6 0.02 
1.13 0.6 0.02 

__ 
- _ _ _ - ~ . -  

__. 

_ _ _ ~ _ _ _ _  
________ 
-- 
- 

~ _ - - _ _ _ _  
- . _ _ _ _ _ ~ -  

- 
____--_I__. 

-_-__ 

___ 
-___- 

Array 
4A6 

Ki/c Error pCi/e 
4.9 2.6 0.4 

pCi/c Error pCi/c 
0.07 3.6 0.01 

~~ 

0.61 0.8 0.01 
0.87 0.6 0.02 
0.79 0.7 0.02 
0.97 0.6 0.02 
0.88 0.6 0.02 
1.05 0.6 0.02 
0.75 0.9 0.02 
0.82 0.7 0.02 
0.85 0.6 0.02 
1.02 0.6 0.02 
0.80 0.7 0.02 
1.07 0.6 0.02 
1.08 0.6 0.02 
0.97 0.6 0.02 
0.95 0.6 0.02 
0.93 0.6 0.02 
1.03 0.6 0.02 
1.05 0.6 0.02 

_________ 
__ 

___ 
____.___- 

__ 

- ____ 

-___I 

- 
--__-___- 
- 

349.chn 
14.1 1.1 0.5 300.chn 4A6 0.10 2.8 0.01 

0.09 3.7 0.01 , 

0.12 2.4 0.01 
0.14 2.0 0.01 
0.02 14.0 0.01 . 

0.06 6.2 0.01 ... 
0.03 7.6 0.01 
0.06 4.4 0.01 
0.10 2.9 0.01 
0.06 5.0 0.01 

~ 

_ _  - 

______-- 

_____ 

~ ~~ 

10.0 0.4 0.1 
9.5 0.4 0.1 
9.1 0.5 0.1 
20.0 0.3 0.2 
8.8 0.5 0.1 
16.1 0.3 0.1 
10.6 0.4 0.1 
14.3 0.4 0.2 
15.2 0.3 0.1 
17.4 0.3 0.2 
17.1 0.3 0.2 
14.0 0.4 0.2 
18.9 0.3 0.2 

- 
____-_ 

-___ 

- - 

- 

32.5 0.6 0.6 17.4 0.3 0.2 0.0 0.0 321 .chn 4A6 B25 
B26 
B27 
B28 
B24 

- 
~ 

- 
__. 

9.6 1.5 0.4 5.3 0.8 0.1 0.0 0.0 3 18.chn 
317.chn 

4A6 
4.2 3.1 0.4 2.5 1.6 0.1 0.0 0.0 176 4A6 
2.8 5.2 0.4 0.07 7.0 0.02 0.7 5.7 0.1 0.0 0.0 I76 3 14.chn 4A6 

4A6 
-__ 

69.6 0.4 0.8 
3.1 4.4 0.4 

42.7 0.2 0.3 1.2 16.2 0.6 176 301 .chn 
296.chn 

-. 
1.87 1.0 0.06 
0.09 6.0 0.02 
0.08 6.6 0.01 
0.17 4.0 0.02 
0.53 2.0 0.03 

0.5 7.5 0.1 0.0 0.0 I76 4A6 c 2  1 
c22 
C23 
C24 
C25 
C26 
C27 
C28 
4A 
32 
4B 

D2 1 
D22 

-- 
- 
__ 

__ 
__ 

- 
- 
--- 
- 
__ 

- 
-_ 

1.1 3.4 0.1 0.0 0.0 176 352.chn 3.7 3.4 0.4 
8.9 1.7 0.5 

22.7 0.8 0.5 
17.2 1.0 0.5 
____ 

4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 

___- 

- 

__- 

___ 
__ - 
__- 

__- 

2.7 1.6 0.1 0.0 0.0 176 302.chn 
11.8 0.5 0.2 0.0 0.0 176 330.chn 

327.chn 
326.chn 

-- 
0.36 2.0 0.02 0.06 5.2 0.01 6.0 0.8 0.1 0.0 0.0 176 

7.0 2.1 0.4 0.16 4.0 0.02 0.09 3.3 0.01 2.3 1.8 0.1 0.0 0.0 176 
4.3 3.2 0.4 0.08 6.0 0.02 0.18 1.7 0.01 1.8 2.2 0.1 0.0 0.0 176 

176 
213 
213 
213 
176 
176 

___ 

___ 

___ 

325.chn 
324.chn 
148.chn 
l47.chn 
149.chn 
297.chn 
353.chn ~ 

338.chn 

-- 
__ 

-- 

-__ 

3.0 4.6 0.4 0.08 7.0 0.02 0.02 12.9 ' 0.01 0.7 5.4 0.1 0.0 0.0 
0.0 0.0 
0.0 0.0 

.- 

~ 

___. 

4.1 3.7 0.5 0.14 . 5.0 0.02 0.10 3.0 0.01 . 31.2 0.2 0.2 16.5 0.3 0.1 
17.6 0.3 0.2 
17.6 0.3 0.2 
19.5 0.3 0.2 

________ 2.3 6.0 0.4 0.07 7.0 0.01 0.10 2.9 0.01 6.7 0.7 0.1 -_ --______- 
0.1 I 6.0 0.02 
0.08 7.0 0.02 
0.06 ' 7.3 0.01 

__.______ 

_________--._ 

1.23 0.6 : 0.02 8.9 0.6 0.2 
0.3 14.6 0.1 

0.0 0.0 
0.0 0.0 

___--___ 7.7 2.1 0.5 
2.7 5.0 0.4 
2.9 4.6 0.4 
3.7 3.7 0.4 

- 
- -- 

0.13 2.6 0.01 
0.02 17.2 0.01 
0.02 12.2 0.01 

~- 

__ 

0.85 0.7 0.02 1.24 0.5 0.02 
4A6 3E+05 2E+06 14.1 0.4 0.2 0.92 0.6 0.02 1.03 0.6 0.02 0.4 10.5 ' 0.1 

0.5 7.5 0.1 
-. 

0.0 0.0 
0.0 0.0 

~ 

16.0 0.3 0.1 
16.1 0.3 0.1 
17.2 0.3 0.2 

-__-_--__-__ 0.02 15.0 0.01 
0.04 6.0 0.01 

176 4A6 6.5 44 D23 
D24 
D25 
D26 
D27 

- 
_I 

___ 

0.80 0.7 0.02 
0.87 0.6 0.02 
0.83 0.7 0.02 

___________ 

__.___.___I 

0.09 6.0 0.02 
0.10 6.0 0.02 

1.12 0.6 0.02 
1.29 0.5 0.02 

~ 

- 

3E+05! 2E+06 
4.0 3.4 0.4 0.9 4.1 0.1 0.0 0.0 10 176 337.chn 4A6 

4A6 
4A6 
4A6 

44 
44 
44 
44 

_. 

_- 
__ 

6.5 
6.5 
6.5 
6.5 

- -_ 
-- 

1.33 0.5 0.02 
1.40 0.5 0.02 

5.6 2.5 0.4 0.12 5.0 0.02 0.02 13.0 0.01 1.2 3.1 0.1 0.0 0.0 IO  
I O  
10 
10 

. . _- 
- 
__ 

176 
I76 
I76 

-. _. 336.chn . 

333.chn 
332.chn 

18.8 0.3 0.2 0.97 0.6 0.02 4.3 3.3 0.4 __ 0.9 4.6 0.1 - 
0.7 5.5 0.1 

0.0 0.0 
0.0 0.0 
- 0.09 6.0 0.02 

0.08 7.0 0.02 
0.03 9.8 0.01 ~, 

0.06 4.5 0.01 
- _. . . . . __ ._ . . __ 3E+05 1 2E+06 

SE+05i 2E+06 
__ . .. 

19.7 0.3 ' 0.2 1.02 0.6 0.02 9.8 3.5 4.0 0.4 
3.0 4.6 0.4 
- 1.45 0.5 . 0.02 -_ 

0.02 14.4 0.01 ' 

0.02 11.7 0.01 
________- 

9*0 8.5 I+ 176 
I76 
176 
176 
176 
176 
176 

-- 
__ 

__ 

__ 

__ 

__ 

33 1 .chn 4A6 6.5 44 D28 
E22 
E23 
E24 
E25 
E26 
E27 
E28 
I8 
K8 
M8 
0 8  

S8 
U8 
U8 
W8 
I10 
K10 
MI0 
010 

SI0 
u10 

- 
___ 

__ 

__ 

--- 
- 
-_ 
___ 

~ 

___ 

- 
-- 
Qs 
- 
- 
__ 

- 
- 
- 

__ 
Qlo 
- 
- 

3E+05i 2E+06 0.7 5.4 : 0.1 0.07 7.0 0.01 
0.06 8.0 0.01 

0.0 0.0 
0.0 0.0 

0.98 0.6 0.02 
0.96 0.6 0.02 
0.70 0.7 0.01 
______ 

___ 

1.26 1 0.5 0.02 
1.18 0.6 . 0.02 -_ 

18.8 0.3 0.2 
0.2 17.7 0.1 10 354.chn 44 

44 
44 
44 

__ 

~ 

- 

2.5 5.5 0.4 
2.3 5.4 0.4 

18.1 0.3 0.2 
12.2 0.4 0.1 
-- 4A6 

4A6 
4A6 
4A6 

6.5 
6.5 
6.5 
6.5 

_____ 

BE+05! 2E+06 
SE+05i 2E+06 0.07 7.6 0.02 0.07 3.6 0.01 0.5 7.9 ! 0.1 0.0 0.0 -_ 0.93 0.6 0.02 348.chn 

3 47 .c h n 
344.chn 
3 43 .c h n 

____ 
____ 

0.94 0.6 0.02 2.4 5.0 0.4 BE+051 2E+06 
BE+05 ' 2E+06 

0.07 3.7 0.01 
0.08 3.1 0.01 
0.06 4.4 0.01 ~ _ _ _ _ _ _ _ _  

0.6 5.9 0.1- 
0.5 7.4 ' 0.1 

0.0 0.0 
0.0 0.0 - 

0.08 7.0 0.02 0.67 0.7 0.01 
0.71 0.7 0.01 

11.4 0.4 0.1 
11.1 0.4 0.1 0.96 0.6 0.02 2.6 4.7 0.4 

2.5 5.1 ' 0.4 
2.7 4.6 0.4 
2.5 5.2 ' 0.4 
1.7 6.7 0.3 

~ _ _ _ _ _  
-_______ 
__ 

0.06 7.5 0.01 
0.05 8.5 0.01 
-. 

- 014 8.4 0.1 
_____--___ 0.5 7.3 0.1 
______-__ I O  4A6 6.5 44 8E+051 2E+O6 12.5 0.4 0.2 0.0 0.0 

0.0 0.0- 
1.03 0.6 0.02 
1.22 0.5 0.02 
1.21 0.5 0.02 
1.09 0.5 0.02 

__--____ 

______---_ 

___ 

0.78 0.7 0.02 
0.76 0.7 0.05 
0.84 0.7 0.02 
0.83 0.6 0.01 
0.83 0.6 0.01 

- -. 

-__-_ 

0.06 4.1 0.01 10 342.chn 4A6 6.5 44 
44 
44 
44 
44 

- 
- 
__ 

- 

8E+05: 2E+06 0.07 7.6 0.01 - 13.9 0.4 0.2 
18.6 0.3 0.2 
7.5 0.5 0.1 _- 

0.08 6.7 . 0.02 0.02 15.2 0.01 0.4 9.4 : 0.1 0.0 0.0 176 
168 
168 
I68 
168 
I68 
168 

- 
___ 
-_ 
-- 
- 
__ 

4A6 
4A6 
4A6 
4A6 
4A6 

___ 6.5 
6.5 
6.5 

_I__ 

8E+051 2E+O6 
7E+05! 2E+OC 

341 .chn 
258.chn 
257.chn 
256.chn 
255.chn 
252.chn 
25 1 .chn 

__- 

___- 
-___ 

0.07 7.0 ' 0.01 0.47 0.8 0.01 0.0 0.0 0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

~ - _ _ _  1.15 0.5 . 0.02 1.8 6.2 0.3 0.53 0.7 0.01 
__-______ 0.56 0.7 0.01 

0.60 0.7 0.01 
0.65 0.6 0.01 

_______ 

0.57 0.7 ' 0.01 

- -- 
-- 

0.0 0.0 0.07 6.0 1 0.01 7E+05; 2E+OC 
7E+05i 2E+Ot 
7E+05i 2E+Ot 

.- 
7.7 0.5 0.1 
8.3 0.5 0.1 0.86 0.6 0.02 1.28 0.5 0.02 0.0 0.0 

0.0 0.0 
2.0 5.5 0.3 
2.0 5.8 0.3 
2.0 5.6 0.3 
1.9 6.1 0.3 
2.0 5.7 0.3 
2.0 5.7 0.3 
1.6 6.6 0.3 
1.7 6.5 0.3 

- 
0.08 6.0 ' 0.01 
0.10 i 5.0 ~ 0.01 

6.5 
6.5 44 8.4 0.5 0.1 0.85 0.6 . 0.02 1.31 0.5 0.02 

1.18 ' 0.5 0.02 
1.17 0.5 0.02 
1.21 0.5 0.02 
1.23 0.5 ' 0.02 
0.95 ___ 0.6 0.02 
1.14 0.5 0.02 
1.15 0.5 0.02 

-__-___ I I  4A6 6.5 
6.5 

44 7E+05' 2E+Ot 7.3 0.5 0.1 0.08 6.0 0.01 
0.06 6.0 0.OT 
0.08 6.0 0.01 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.95 0.6 ' 0.02 

1.03 0.5 0.02 
1.12 0.5 0.02 
0.64 0.7 0.01 
0.77 0.6 0.01 
0.81 0.6 0.01 
0.94 0.6 0.02 
1.00 0.5 0.02 

________ 
1.04 0.5 0.02 

_- 

___.._I____ 

- 

- .- -- 

1 1  4A6 7E+05i 2E+Ot 7.2 0.5 0.1 

7.4 0.5 0.1 
6.1 0.6 0.1 
7.8 0.5 0.1 
7.6 0.5 0.1 

7.3 . 0.5 0.1 

_- 

______- 

0.61 0.7 0.01 0.0 0.0 0.0 0.0 1 1  168 
168 
168 
168 
168 
168 
168 
168 

__ 

--. 

___ 
___ 

__ 
-__ 

249 .ch n 4A6 6.5 7E+05i 2E+Ot 
0.07 6.0 0.01 0.61 0.7 0.01 I 0.0 0.0 0.0 0.0 250.chn 

246.chn 
4A6 6.5 7E+05' 2E+Ot 

0.07 7.0 0.01 0.52 0.7 0.01 i -____.__ 0.0 0.0 0.0 0.0 4A6 6.5 7E+05i 2E+Of 
0.08 6.0 ' 0.01 0.0 0.0 0.0 0.0 0.50 0.7 0.01 1 

0.52 0.7 0.01 . 
0.50 0.8 0.01 

I_- 

_____ 
- __- 

189.chn 
l90.chr 
l93.chr - 
194.chr 
207 .c h r 
206.chr 
196.chr 

--- 

-- 

- 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

.- 

~- 

7E+05 : 2E+Of ---- 

7E+05! 2E+Of 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 

____ 

- .- 

____- 

2.1 5.5 0.3 0.07 6.0 0.01 0.0 
~ 

0.0 ~- 0.0 0.0 
0.0 0.0 7E+05 (-2E+Of 

7E+05 2EzC 
7E+05i 2E+Ot 

7.9 0.5 0.1 
7.8 0.5 0.1 

_____--- 1.14 0.5 0.02 1.7 6.8 0.3 0.05 7.0 0.01 
0.06 7.0 0.01 
0.06 8.0 0.01 
0.05 8.0 0.01 
0.07 6.0 0.01 

___-__ 
- 

__----___ 

0.0 0.0 
0.0 0.0 
0.0 0.0 

- -- 
_- 

.. _- 
1.22 0.5 0.02 0.57 0.7 0.01 

0.49 0.8 0.01 
- -- 
_-__._-I_ ~ 

0.0 0.0 
0.0 0.0 

-_ _ - 
- 

_ _  2.0 5.9 0.4 
1.5 7.5 0.3 
1.8 6.6 0.4 
1.9 5.9 0.3 

1 1  6.0 0.6 0.1 0.66 0.7 0.01 0.91 0.6 0.02 
1.14 0.6 0.02 
1.14 0.5 ' 0.02 

__ - 

0.63 0.7 0.01 
0.67 0.6 0.01 ' 1 

I 

I_---..__ 
0.0 0.0 0.0 0.0 

0.0 0.0 
1 1  168 

I68 
- ... -. 
- 

7E+051 2E+OC '7.9 0.5 ' 0.1 0.96 0.6 0.02 
-. 

7.0 0.5 0.1 0.0 0.0 44 0.96 0.6 , 0.02 7E+05! 2E+OC 
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Detector 
Array 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 

-_I_ 

- 

_____ 

- 
___ 
-___ 

______ 

Dctcctor 
Hcight (mi 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

I-__- 

__._- 

______ 
~ . _ _ _  

-__ 

-___ 

____ 

___- 

__._ 

__ 

_____ 

____ 

____ 

'E+05 2E+06 
'E+05 2E+06 
'E+05 2E+06 
'E+05 2E+06 
'E+05 2E+06 
'E+05 2E+06 
'E+05 2 E + 6  
'E+05' 2E+06 
'E+05 2E+06 
rE+05 2E+06 
rE+05 2E+06 

~ _ _ _ . - -  

-.- 

- 

__-___ 

6.5 0.5 0.1 
8.0 0.5 0.1 
7.1 0.5 0.1 
7.4 0.5 0.1 
7.4 0.5 0.1 
7.4 0.5 0.1 
7.5 0.5 0.1 
6.1 0.6 0.1 
7.0 0.5 0.1 
6.5 0.5 0.1 
6.9 0.5 0.1 

__ 

--___.-- 

____ 

_--______ 

__._____ 

IE+05' 2E+06 
IE+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 
7E+05 2E+06 
fE+O5 2E+06 
z + 0 5  2E+06 
7E+05: 2E+06 

-____ 

________ 

7.5 0.5 0.1 
7.2 0.5 0.1 
6.7 0.5 0.1 
6.2 0.6 0.1 
5.7 0.6 0.1 
6.6 0.5 0.1 
8.5 0.5 0.1 
7.3 0.5 0.1 

_______- 

- - 
--___ 

4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
6A6 
6A6 

____-- 

-___ 

-- 
-__ 

____ 
___- 
__- 

~ _ _  

~ 

__ -_ 
___.. 

~ __- 

6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 

_____ 

-__ 

____ 

--- 

____ 

~- 

-~ 

7E+05 ~ 2E+06 
8E+05 I 2E+06 
7E+05 4 2E+06 
7E+05 i 2E+06 
7E+05 ! 2E+06 
7E+05 I 2E+06 - 

__-__ 

6.3 0.5 0.1 
14.7 0.4 0.2 
7.3 O S  0.r 
6.9 0.5 0.1 
6.7 I 0.5 0.1 
6.3 0.6 0.1 

-- 
___ 

___- 

_______ 
7E+05i 2E+06 
7E+051 2E+06 
7E+05' 2E+06 

.- 

_____- 

___ 

. 

6.4 0.5 0.1 
8.1 0.5 : 0.1 
7.3 I 0.5 I 0.1 
7.2 ! 0.5 0.1 

-__-- 

- 
QV 
- 
itation 

w10 
- 

- 
IHSS 
'umber 
I68 
168 
168 
168 
I68 
I68 
I68 
I68 
I68 
I68 
I68 
168 
168 
I68 
168 
168 
168 

. .- - 
- 

-_ - 

- ~ -  

-- 
__- 

-_- 
~- 
-- 

-- 
-- 
-___ 
-__ 

Cs-I37 70 MDA 
pCi/g Error pCi/e 
0.58 0.7 0.01 
0.65 0.6 0.01 
0.50 0.8 0.01 - 
0.53 0.7 0.01 
0.56 0.7 0.01 
0.59 0.7 0.01 ' 

0.59 0.7 0.01 
0.59 0.7 0.01 
0.52 0.7 0.01 
0.70 0.6 0.01 
0.67 0.6 0.01 
0.61 0.7 0.01 
0.40 0.9 0.01 
0.50 0.8 0.01 
0.59 0.7 0.01 

- - 

- 

_____.--- 

--__...- 

----- 

~- 
,--- 

_____c-_ 

__ . __ _-I-- -- 

-- 

Pu-239 70 MDA 
nCi/.g Error nCi/g 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
. 0.0 0.0 

_I___..-- 

-___ 

-_____- 
___.__.___ 

__-.-__- 

____. 

_- 
__.- - 

___ 

- --- 

- ____ 

___- 

- 

________- 

___. 

___ 

__.___-- 

- 
- 

- . _ _ _ ~  

-~ 
-_____- 

-- 
- 

_ _ _ - - _ - ~  

.__- 

Ani-241 70 MDk - 1-238 c/o MDA 
Ci/g Error pCi/p 
1.6 6.9 0.3 
1.7 6.6 0.3 
1.7 6.6 0.3 
1.9 5.8 0.3 
2.0 5.7 0.3 
1.9 6.1 0.3 
1.9 5.9 0.3 
1.9 5.8 0.3 
1.3 8.1 0.3 
1.8 6.2 0.3 
1.8 6.1 0.3 
1.7 6.4 0.3 
I S  7.4 0.3 
2.0 5.8 0.3 
2.2 5.3 0.3 
2.2 4.9 0.3 
1.9 6.2 0.3 
1.8 6.4 0.3 

_... 

__.__-.---I_ 

____I_- 

__.__-.___ 

___ 
_-___- 
- -_ 
____-- 

-- 

___.__-- 

- -- 
I_______ 

U-235 70 MDA - - .- ._ - . 
pCi/g Error pCi/g 

0.08 ' 6.0 0.01 
0.06 7.0 0.01 
0.07 6.0 0.Or 
0.07 6.0 0.Or 
0.06 7.0 0.01 
0.07 6.0 0.01 
0.08 6.0 0.01 
0.06 8.0 0.01 
0.07 6.0 0.01 
0.06 7.0 0.01 
0.07 7.0 0.07 
0.06 7.0 0.01 
0.05 8.0 0.01 

0.07 . 7.0 0.01 
0.04 7.0 0.01 

0.05 8.0 0.01 

-.---____I- 

___ 

____---- 

0.05 7.0 o.oi  

{a-226 c/o MDA 
pCi/g Error pCi/g 
0.83 0.6 0.01 
0.79 0.6 0.01 

_. - - ._ . -- Th-232 56 h4DA - __.. -. - .. . ._ __ , . . _- 
pCi1.g Error pCi/g 
0.94 0 . G  0.02 
1.03 0.6 0.02 

m 
44 
- pCi/o Error pCi/f 

0.1 38.0 0.1 195.chn - 

223.chn 
220.chn 
2 19.chn 
218.chn 
217.chn 
224.chn 
225.chn 
208 .c h n 
21 4.chn 
2 l3.chn 
2 12.chn 
233.chn 
236.chn 
237.chn 

_-- - . 

- 

~- 

___-- 

__-_ 

- ____ 
_ -  
_ . .- 

_-_ __- 

0.0 0.0 5.8 
6.6 

_-_- 44 WIO 
I12 
K12 
MI2 
012 
012 
012 
412 
SI2 
u12 
w12 
114 
K14 
MI4 

__- 

___ 

___ 

___ 

0.0 0.0 0.99 0.5 0.01 1.15 0.5 0.02 
0.0 0.0 6.4 0 0.96 0.6 0.02 1.12 0.5 0.02 
0.0 0.0 6.6 0 0.96 0.6 0.02 1.16 0.5 0.02 
0.1 46.0 0.1 6.7 0 0.94 0.6 0.02 1.23 0.5 0.02 

6.3 0 0.85 0.6 0.02 1.18 0.5 0.02 0.0 0.0 
0.0 0.0 6.4 

5.5 
0 0.83 0.6 0.01 1.20 0.5 0.02 

0.0 0.0 0 0.65 0.8 0.02 0.91 0.6 0.02 
6.4 0 0.91 0.6 0.02 1.14 0.5 0.02 

1.09 0.5 0.02 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

__ 
- -. 6.2 0 0.91 0.6 0.02 

6. I 0 0.86 0.6 0.02 1.05 0.6 0.02 
5.5 
6.3 

____ 0 'E+05 2E+06 1 6.2 0.6 0.1 0.78 0.7 0.02 0.96 0.6 0.02 
.1.12 0.5 0.02 
1.16 0.5 0.02 
1.21 0.5 0.02 
1 . 1  I 0.5 0.02 

__ 

____-.___ 

~ _ _ _ . _ _ _ . .  

0.0 0.0 0 
0 
0 
0 
0 

IE+05' 2E+06 I 7.3 0.5 0.1 
7E+05 2E+06 7.2 0.5 0.1 
~ - _ _  __ 0.94 0.6 0.02 

1.06 0.5 0.02 
__..__ 

___ 0.1 25.6 0.1 6.8 
6.4 
6.7 
6.4 
5.4 
5.1 

___- 

44 
0.63 0.6 0.01 0.0 0.0 242.chn 44 

44 
__ MI4 0.74 0.7 0.02 

1.08 0.5 0.02 
___.- 

_____.- 
0.0 0.0 

0.0 
0.0 0.0 

0.0 
__ 

238.chn 014 0.55 0.7 0.01 
0.62 0.7 0.01 

_-- 
0.06 6.0 0.01 1 1  168 239.chn 44 1.05 0.6 0.02 

0.98 0.6 0.02 
-- 1.00 0.5 0.01 

0.64 0.7 0.G 
Q14 
SI4 
U14 
W14 
I16 
K16 

0 
0 

___ 1.8 6.0 0.3 0.58 0.7 0.01 
0.59 0.7 0.01 I ~ _ . _ _ _ _ _ _ _  

11 0.07 7.0 0.02 168 
168 
I68 
168 
I68 

--- 

243.chn 
244,chn 
245,chn 
267.chn 
268.chn 
269.chn 

0.0 0.0 0.61 0.8 0.01 0.90 0.6 0.02 1.4 7.4 0.3 
I S  7.1 0.3 
2.0 5.7 0.3 
l .S 6.1 0.3 - ..-.-. . -. 

0.07 7.0 0.01 
0.08 ' 6.0 Or(%- -___-__ 

~ 

0.53 0.7 0.01 
0.53 0.7 0.01 -__- 

0.0 0.0 5.3 0 
0 

0.63 0.8 0.02 0.92 0.6 0.02 
1.27 O S  0.02 
1.12 O S  0.02 
1.22 0.5 0.02 
1.25 0.5 0.02 

-___-_-- 
__ - - 

.- 

0.0 0.0 
4A6 4A6 I ::: 0.87 0.6 0.02 6.8 

6.0 
6.5 
6.6 
6.9 

__- 

__.__ 

_____ 

0.07 6.0 0.01 
0.07 7.0 0.02 - 
0.08 6.0 0.02 

0.48 0.8 0.01 __ _. 0.0 0.0 0 
0 

0.77 0.7 0.02 
0.87 0.6 0.02 

___.. ___ . - . 

2.0 5.7 0.3 0.0 0.0 
0.0 0.0 - 

I68 MI6 7E+05 j 2E+06 I 7.3 0.5 0.1 
7E+05 8 2E+06 7.3 0.5 0.1 

0.61 0.7 0.01 
0 2.1 5.4 0.3 0.08 6.0 0.01 0.66 0.6 0.01 

0.67 0.6 0.01 ______.__ 

1 1  44 
44 
44 

__ 

- 

0.89 0.6 0.02 
0.84 0.6 0.02 

-- 016 

SI6 
U16 

Q16 
168 
I68 
168 
I68 
168 

-_ 
-__ 
-- 

270.chn 
273.chn 
274.chn 
275.chn 

-- 0 1.30 ; 0.6 0.02 -..__ _____ 0.0 0.0 
0.0 0.0 
- 0.10 5.0 0.01 

0.09 ' 5.0 0.01 
-___ 

- 

2.2 5.1 0.3 
2.1 5.3 0.3 
1.9 5.8 0.3 

~~ 

0.71 0.6 0.01 ---__ 0 0.83 0.6 0.01 6.7 
5.7 
5.8 
10.3 
6.2 
5.8 
5.5 
5.9 
6.2 
5.8 
6.7 
5.4 

___ 
-_ 

1.25 0.5 0.02 
1.02 0.6 0.02 

_____._____ 

0.74 0.6 0.01 0.0 0.0 0 44 0.06 8.0 0.01 
0.07 7.0 0.01 

0.74 0.7 0.02 
0.76 0.6 0.01 1.02 0.6 0.02 

1.76 0.4 0.02 ______. 

0.0 0.0 1 1  276.chn 44 W16 0.77 0.6 0.01 - 1.9 5.6 0.3 
2.4 6.1 0.4 
- .- 

1.21 0.5 0.02 
0.86 0.6 0.02 

0.07 7.0 0.01 0.0 0.0 
0.0 0.0 

.- _- 0.27 1.3 0.01 
0.51 0.7 0.01 

~ 

168 264.chn 44 
44 
44 
44 

__ 

- 
__ 

ORW 
E24 
H24 
K24 
N24 

0 
0 

1.13 0.5 0.02 2.0 5.5 0.3 168 
168 
I68 
168 

. - 201 x h n  
227.chn 
202.chn 
205.chn 

___ 0.08 I 6.0 0.01 
0.07 7.0 0.01 

.-__- 
0.0 0.0 0.76 0.7 0.02 0.59 0.7 0.01 

0.49 0.8 0.01 
1.07 0.5 0.02 
0.96 0.6 0.02 
0.97 0.6 0.02 ~ _ _ _ _ _ . _ _  

1.8 6.2 0.3 
1.7 6.6 0.3 
1.4 7.8 0.3 

~ _ _ _ - -  
0.0 0.0 0 0.06 7.0 0.01 

0.06 ' 7.0 0.01 
0.73 0.7 0.02 
0.81 0.6 0.01 
0.78 0.6 0.01 

--____-- 
__I_ 

______..__- 

0.57 0.7 0.01 . 0.0 0.0 0 44 
1.7 6.3 0.3 
1.6 7.1 0.3 
1.8 6.2 0.3 

___ 0.08 . 6.0 0.02 0.64 0.6 i.01 ____ 0 
0 
0 
0 

__- 

0.0 0.0 168 228.chn 44 J25 1.14 0.5 0.02 
1.01 . 0.6 0.02 0.06 7.0 0.01 0.0 0.0 

-. 

0.0 0.0 
1 1  168 230.chn 44 0.77 0.7 0.02 

0.87 0.6 0.02 
0.78 0.6 0.01 

____ M25 
H26 
F27 
K27 
M27 
H28 
J28 
K29 
M29 

-- 
1.23 0.5 0.02 0.08 6.0 0.01 1 1  168 283.chn 
0.91 0.6 0.02 1.4 7.7 0.3 0.0 0.0 

0.0 0.0 
0.0 0.0 

____.____- 

I__ 

0.05 8.0 0.01 
0.08 6.0 0.01 
0.02 8.0 0.00 
0.08 6.0 0.01 
0.08 6.0 0.02 

168 
168 
168 
168 
I68 
168 
I68 

___ 

-__ 

--- 
-- 

200.chn 
262.chn 
290.chn 
282.chn 
279.chn 
263.chn 
29 I .chr 
199.chr . __ 
28 1 .chr 

__-- 

-___ 

6.8 
7.3 

____ 0 1.02 0.5 0.02 1.26 0.5 0.02 2.1 5.6 0.3 
0 1.40 0.4 0.02 1.14 0.5 0.02 1.6 . 7.1 0.3 

0.0 0.0 7 .O 0 0.89 0.6 0.02 2.2 5.3 0.3 0.66 0.6 0.01 
0.69 0.6 0.01 
0.68 0.6 0.01 

--- 
1.30 0.5 0.02 
1.20 0.5 0.02 
1.23 0.5 0.02 
1.13 O S  0.02 
1 . 1  1 0.5 0.02 
1.20 0.5 0.02 
1.15 0.5 0.02 - 
1.13 0.5 0.02 

- .-__ 

____I.-.-- 
__ 

0.0 0.0 6.6 0 0.86 0.6 0.02 2.0 5.6 0.3 
2.0 5.7 0.3 
1.7 6.6 0.3 
1.9 6.0 0.3 
1.8 6.0 0.3 

_-- 
__ 

-- 
~ - 

0.0 0.0 6.8 0 1.01 0.5 0.02 0.07 6.0 0.01 
0.03 8.0 0.01 
0.06 6.0 0.01 

___ 

-___--_._ 

7E+05; 2E+06 
0.62 0.7 0.01 0.0 0.0 6.9 0 7E+05 : 2E+06 1 6.4 0.5 I 0.1 1.27 0.5 0.02 

0.96 0.5 0.01 
0.86 0.6 0.02 
0.81 0.6 0.01 
0.84 0.6 * 0.02 
0.89 0.6 0.02 

._ . -. 

___ 

~ _ _ _ _ _ -  ... 

-. 

0.52 0.7 0.01 0 6.4 
6.4 
6.3 
5.9 
6.0 

-__ 1 1  168 
168 

44 F30 7E+05' 2E+06 7.1 0.5 . 0.1 
X T E Z ]  7.1 1 --- :I: 7E+05! 2E+06 7.0 0.5 
7E+05, 2E+06 6.5 0.5 I 0.1 
7E+051 2E+06 6.7 0.1 

- 

0.0 0.0 
0.0 0.0 __-._I_-- 0.67 0.6 0.01 I I  44 H30 0.09 6.0 0.02 

0.07 6.0 0.01 2.0 5.7 0.3 _ _ _  --- 0.0 0.0 
0.0 0.0 

___-_ 
___.______. 

0.71 0.6 0.01 
0.66 0.6 0.01 
0.00 0.00 

___ 
___-.__-_- .__ 

4 

1 1  168 280.chr 44 530 
2.1 5.1 0.3 
I S  10.2 ' 0.4 

0.09 5.4 0.02 1 1  
1 1  - 

44 
44 

__ 

- 
6W 
6U - 

168 
168 
-- 187.chr 

188.chr 1.17 0.5 0.02 @:O - 0.0 

C-17 

0.63 0.7 0.01 
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- 
Station 

189.chn 
190.chn 
193.chn 
7l.chn 
72.chn 
20.chn 
19.chn 
24.chn 
23.chn 
73.chn 
18.chn 
17.chn 
12.chn 
74.chn 
I4.chn 
16.chn 
Il.chn 
8.chn 
5.chn 
75.chn 
13.chn 
15.chn 
7.chn 
6.chn 
26.chn 
25.chn 
I.chn 

-___ 
___- 
______ 

_____ 

___ 

___ 
___ 

- 
-___ 
_ _ _ _  
_ _ _ _ ~  

____ 

-___ 

-___ 
_____ 

Array 
6A6 
6A6 
6A6 
3A6 
3A6 
4A6 
4A6 
4A6 
4A6 
3A6 
4A6 
4A6 
4A6 
3A6 
4A6 
4A6 
4A6 
4A6 
4A6 
3A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 

40447 

-___ 

____ 

-- 
-__ 

~ 

-- 
~- 
__-- 

~ 

~ 

____ 

~ 

__-- 

___- 

__ - 
____ 
___ 

___- 

~ 

0.0 0.0 
0.0 0.0 
0.7 10.8 0.2 
2.1 4.3 0.3 

0.0 0.0 
3.7 2.1 0.2 
2.7 2.8 0.2 
1.0 8.8 0.3 
1.7 5.3 0.3 
0.6 13.1 0.2 
1.0 8.4 0.2 

23.2 0.6 0.4 

__ ____ 

-_ 

___ 
- 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 
0.0 0.0 

0.0 0.0 
0.0 0.0 

__ _.__-.___ 

-- 

~ ___ 

0.0 0 . 0  

- 

14.4 0.7 0.3 
13.7 0.7 0.3 

21.0 0.6 0.4 
18.7 0.6 0.3 

17.5 I 0.7 0.4 -- 

0.67 1.6 0.03 -____ 
0.59 1.7 0.03 

1.08 1.2 0.04 
0.78 1.5 0.04 

0.86 1.4 0.04 

20.7 0.6 0.4 
22.2 0.6 0.4 
17.4 0.3 0.2 
14.5 0.8 0.3 

46.8 0.4 0.6 
42.1 0.4 0.5 

~ 

13.6 0.7 0.3 

___ 

0.92 1.3 0.04 
1.21 1 .1  0.04 
0.86 0.7 0.02 
0.74 1.5 0.03 

1.92 1.2 0.07 
1.76 1.2 0.06 

____-__ 

0.88 1.3 0.03 

~ 

28.chn 
3l.chn 
109.chn 
106.chn 
103.chn 
105.chn 
104.chn 
7O.chn 
69.chn 
67.chn 
66.chn 
68.chn 
77.chn 
74.chn 
76.chn 
75.chn 
78.chn 
48.chn 
102.chn 
79.chn 
7l.chn 

- 

___._ 

-- 

___- - 
- _ 

___-_ 

4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 
4A6 

____ 

-- 
-- - 

-- 

-__ 

___ 

___ 

___- 

__-- 
-- 

_- 

11.0 ' 0.4 0.1 ______ 
17.6 0.6 0.3 
18.8 I 0.6 0.3 
17.5 0.6 0.3 
17.6 0.6 0.3 
19.5 0.6 0.4 
17.2 I 0.6 0.3 

___ 

0.66 1.1 0.02 - ~ __ 
0.95 1.2 0.03 
0.94 1.3 0.04 
0.81 1.4 0.03 
1.03 1.2 0.04 
0.92 1.3 0.04 
0.85 1.3 0.03 

-__ 
_- 

___-_____. 

l z z  
3B 
3A 
BB 
AA 
Y 
X 
Z 
FF 
cc 
EE 
DD 
GG 

J 
w 
HH 
V 

_- 

_- 

-I 

-- 

0.0 0.2 
0.0 0.2 

0.2 0.0 
0.0 0.2 

: 0.2 0.0 
0.0 0.2 

0.2 0.0 
0.0 0.2 

- 

~ 

. 

- 

0.0 1.2 
0.0 1.2 
0.0 I .2 
0.0 1.2 
0.0 1.2 
0.0 1.2 
0.0 1.2 
0.0 1.2 

__--___- 

-- 

21.8 : 0.6 ' 0.4 

20.1 0.6 . 0.4 
16.7 0.7 0.4 
17.7 0.6 I 0.3 
22.2 ' 0.6 0.4 
19.1 , 0.6 0.3 
23.4 0.6 . 0.4 

_ _ _ _ _ _ _ ~ _ _  
22.2 0.6 0.4 

_ _ _ _ _ ~ _ _  

___ 

- 

1.02 1.2 0.04 

0.92 1.3 0.04 
0.74 1.5 0.03 
0.75 1.5 0.03 
0.86 1.4 0.04 
0.95 1.2 , 0.03 
0.97 1.3 0.04 

0.98 1.2 0.04 ____- 

__ __ 

~ _ _ _ -  

____ 
_____ 

____ ___ 

- ov 
m 
44 
44 

~ - 
- 

- 
Exposurc 

uRJh 
6.2 
6.2 

-___. - 
Am-241 % MDAIPu-239 Clc M D A  

- 
IHSS 
Juniba 

I68 
I68 
168 

___  

- 

ile Name1 Dctector J-238 70 MDA 5-235' So MDA 
pCi/g Error p C z  

Cs-137 % MDA __ 3-232 TO IMDA - 
pCi/y Error pCi/g 
1.25 0.5 0.02 
1.21 0.5 0.02 
1.26 6.5 0.02 
1.48 1.0 0.04 

--_- 

--____-.- 

qonh East 
feet feet 
E+05. 2E+06 
E+05 2E+06 
E+05 ' 2E+06 

Detector 
[eight (rn) 

6.5 
6.5 
6.5 

pCUg Error pCUgl nCVg Error nCi/g 
0.0 0.0 I 0.0 0.0 

Ki/g Error pCih 
1.6 9.9 0.5 

pCi/z Error pCi/g 
0.60 0.7 0.01 

- 
6s  
6 4  
6 0  

0.08 5.8 0.01 
1.5 9.9 0.5 0.08 5.8 0.01 0.0 -___ - 

OaO I ::: 0.0 
0.0 

0.62 0.7 0.01 
0.54 0.7 0.01 

-- 
1.6 9.9 0.5 6.4 44 0.08 5.7 0.01 

0.06 . 17.0 0.03 
0.08 15.0 0.04 

2.5 10.8 0.8 0.01 48.0 0.02 
0.00 0.00 

__ _ _ _ _ _ _ - ~ - -  -. 0.0 0.0 I 0.0 0.0 9.9 6.5 44 A 'E+05 2E+06 
'E+05 2E+06 

.~ 

2.4 12.5 0.9 0.0 ::: I ::: 0.0 
0.0 
0.0 

9.5 6.5 44 A 30 
30 
15 
50 
30 
30 
25 
30 
0 
10 
0 
50 
0 

__-- 

-- 
~- 

1.48 1.0 0.04 
2.26 0.8 0.05 
1.95 0.8 0.05 
1.84 . 0.9 0.05 
2.35 0.8 0.06 

- 8.3 4.1 1.0 13.4 136.1 6.5 44 I 'E+05 2E+06 0.00 0.00 
0.00 0.00 

0.15 11.0 0.05 
0.1 1 12.0 0.04 
0.10 13.0 0.04 

4.3 8.0 1.0 0.0 0.0 
0.0 

0.0 0.0 0.0 0.0 
-_ 0.0 ::: ___- 

12.1 6.5 0 'E+05 2E+06 
0.00 0.00 11.9 

13.4 
E 3.9 7.8 0.9 
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MDA = maximum detectable activity 

pWh = micro Roentgens per hour 

pCi/g = picocuries per gram Am-24 1 = americium-24 1 

Pu-239 = plutonium-239 

(3-137 = cesium-137 FOV = field of view K-40 = potassium40 m = meter 

Ra-226 = radium-226 Th-232 = thorium-232 U-235 = uranium-235 U-238 = uranium-238 
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APPENDIX D 

Original Process Waste Line 
Pipeline Data Summary Sheets 

The following Original Process Waste Line (OPWL) Data Summary Sheets contain information 

regarding pipeline location, physical configuration, past usage, and current status for each of the 

66 known OPWL pipelines. Pipeline locations are keyed to the utility location maps provided 

in Volume IIB. References are keyed to the list of references at the end of the section. - 

In many instances, individual references contain conflicting information about a given pipeline. 

Because independent verification of this information generally is not possible, all conflicting 

information is presented with appropriate referencing. 
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OPWL PIPE DATA SUMMARY: P-1 

Location 

Building or Area: Building 123 
General Location: 
Location - Features: 

South of Building 123(9*'@ 

North - East Feature 

361 13.66 18545.5 pit within Building 123 
36104 18545.5 ,southern end of west side of Building 123 

36061.5 18619.3 manhole (intersection with P-2 & P-3) 
source: 15501-40 and 38849-400 

' 36061.5 18545.5 manhole 

Physical Description 

Configuration: 3 inch polyethylene inside 4 inch steel ~ i p e ( ' * ~ * ~ ~ ' ~ )  
Total Length: 180 feet'') 

120 fed4' 
Outside Length: 89 feeto) 

120 feet@) 
OPWL Connections: P-2 (4-inch cast-iron pipe) at Building 123"') 

P-3 (4-inch vitrified-clay pipe) south of Building 123(9*1@ 

- 

Past Usage and Current Status 

Date of Installation: 1968('*4) 
Date of Abandonment: 
Current Status: Abandoned('P*) 

Waste Source: Building 123('@ 

Part abandoned in June 1982") 

Portion of pipeline converted to New Transfer System ( S e e  comments.) 

Release History 

Known Releases: None'') 
Entire pipeline identified on location map as area of reported 
release('@ 
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Reference Drawings 

Drawing No. 

15501-040-M 
6378-XO5-24 

26378-005-29 

26378-X04-23 

26378-001-25 
26378-XO3-22 
26378-XO1-20 

20829-0 18 
26378-X02-2 1 
38849-400 
5703-002 

orig: Rev. 
Date Date 

7/20/83 712019 
812 118 1 

8/21/81 1/20/87 

812 118 1 

8/21/81 1/20/87 
812 118 1 
812 118 1 

8/6/68 
8/21/81 
7/89 
5/17/52 51 1/53 

Drawing Title 

OUTILITY LAYOUT (E-2) 
REPLACE PROCESS WASTE SYSTEM ABANDONMENT & 
REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM EQUIPMENT & PIPING 
BUILDING 866 
REPLACE PROCESS WASTE SYSTEM ABANDONMENT & 
REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM PLAN & PROFILE 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLANS & 
SECTIONS 
UTILITY LAYOUT VOID 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLAN 
UNDERGROUND DRAIN PIPING PLAN 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

- Comments 

Utility drawing(9) and drawing 38849-400 indicate that a portion of P-1 is part of the new process waste 
system. 

. (wpf) Ils~\ou9\lcchman\opwlsm , 10/13/94 D-3 Draft P i  



OPWL PIPE DATA SUMMARY: P-2 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 123 
Beneath Building 123('@ 

Physical Description 

Configuration: 
Total Length: 
Outside Length: 
OPWL Connections: 

4-inch cast 
452 feet") 
None('@ 
P-1 (3-inch polyethylene in 4-inch steel pipe) at Building 123('@ 
P-3 (4-inch vitrified-clay pipe) at Building 123('@ 

Past Usage and Current Status 

Date of Installation: 1952") 
Date of Abandonment: June 1982") 
Current Status : 

Waste Source: Building 123'") . 

Piping inside or beneath Building 123. Decontaminated, removed, and- 
replaced with inspectable pipe") 

/ 

Release History 

Known Releases: At P-2, beneath Building 123'') 
Entire pipeline identified on location map as area of reported 
release('@ / 
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~ Reference Drawings- 

orig . 
Drawing No. Date 

15501-040-M 7/20/83 
272 16-003-4 51 17/74 
23723 7/22/52 

D-23723 8/13/52 

272 16-00 1-2 51 17/74 
27216-004-5 5/17/74 
D-23723 81 13/52 

1 - 1 1590-23 2/7/52 

Rev. 
Date Drawine Title 

7/20/90 UTILITY LAYOUT (E-2) 
2/3/87 
? 

7/6/72 

REPLACE PROCESS WASTE LINE PIPING DETAILS 
INDUSTRIAL WASTE FOR BUILDING NOS. 23 & 4 1, 
GENERAL PLAN & PROFILE 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & 
PROFILE 

REPLACE PROCESS WASTE LINE PIPING DETAILS 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & 
PROFILE 
PLUMBING & SERVING PIPING ROOF DRAIN, SANITARY 
DRAIN & PROCESS DRAIN 

1/19/87 REPLACE PROCESS WASTE LINE PIPING PLAN - AREA #1 
2/3/87 
7/6/72 

6/8/65 

Comments 
~ None 

, 
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OPWL PIPE DATA SUMMARY: P-3 

Location 

Building or Area: Building 441 
General Location: 
Location - Features: 

West of Building 44 1(9*10, 

\ 

Physical Description 

Configuration: 4 inch vitrified  lay('^^*^*'^ 
Total Length: 162 feet('*4) 
Outside Length: 92 feet0) 

OPWL Connections: 
158 feet") 
P-1 (3-inch polyethylene inside 4-inch steel pipe) south of Building 123(9J0) 
P-2 (4-inch cast iron pipe) south of Building 123 
T-2 at Building 441(9) 

Past Usage and Current Status - 
._ 

Date of Installation: 1952('~~' 
Date of Abandonment: June 1982(') 
Current Status: Piping inside or beneath Building 441. Decontaminated, removed, and 

replaced with inspectable pipe") 
A b a n d ~ n e d ~ * ~ . ' ~ )  

Waste Source: Building 123('@ 
I 

I 
I Release History 

Known Releases: None") 
Entire pipeline identified on location map as area of reported 

release('@ 
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Reference Drawings 

Orig. Rev. 
Drawing No. D a t e -  Date Drawing Title 

15501-040-M 7/20/83 
23723 7/22/52 

1-1 1590-23 2/7/52 

D-23723 8/ 13/52 

RF-BZ-2 1622-3 1-26 81 18/69 
RF-BZ-21622-32-27 81 18/69 
2 165 1-32 81 18/69 
D-23723 8/13/52 

7/20/90 
? 

6/8/65 

7/6/72 

10/28/71 
1.0/28/71 
7/25/72 
7/6/72 

UTILITY LAYOUT 6 - 2 )  
INDUSTRIAL WASTE FOR BUILDING NOS. 23 & 41, 
GENERAL PLAN & PROFILE 
PLUMBING & SERV PIPING ROOF DRAIN, SANITARY 
DRAIN and PROCESS DRAIN 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & 
PROFILE 
ADDITION & RENOVATION SITE PLAN - UTILITIES 
ADDITION & RENOVATION SITE PLAN - UTILITIES 
ADDITION & RENOVATION PLUMBING PLAN & IS0  
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & 
PROFILE 

Comments 

Utility drawing(9) indicates part of P-3 lies beneath the south wing of Building 123 

-Drawings(9.'@ indicate a 6-inch ductile iron process waste line beneath Building 44 1 of indeterminate extent. 
This pipe was not identified as OPwL''@. 



~~~ 

OPWL PIPE DATA SUMMARY: P-4 

Location 

Building or Area: 
General Location: 
Location - Features: 

North - East 
36056 18790 
36056 19300 
36056 19350 
36030 19413 
36030 20560 

source: 15501-4 through 15 1 -, 

Building 441 
Building 429 to west of Building 879(9*'Q 

6026.3 
6016.7 
6015.7 
6014.6 
5999.3 

, and 2372 

Feature 
Building 429(south of 441); T-3 
valve pit (intersection with P-5) 
elbow 
elbow 
manhole (intersection with P-6) 

Physical Description 

Configuration : 
Total Length: 
Outside Length: 
OPWL Connections: 

4-inch cast iron pipe('.4.9.'Q 
1750 feet('*2) 
1773 feet") 
P-5 (4-inch cast iron pipe) north of Building 444e*'Q 
P-6 (3-inch steel pipe) at valve vault west of Building 879('*lQ 
T-3 at Building 429'") 
T-2 at Building 429('@ 

I Past Usage and Current Status 

Date of Installation: 1952"~~) 
Date of Abandonment: April 1981") 
Current Status : Abandoned('*2) 
Waste Source: Buildings 123, 441, and 444(4p9*'@ 
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Release History 

Known Releases: At intersection of P-4 with T-3, Sl(?), and P-6 and at "two other 
locations"(') 
Small leak found near delivery in Building 663 in 1960-62; small 
portion of line replaced, no subsequent reported leaks(4) 
Several sections of pipeline identified on location map as area of 

Leak of 2.5 gph @ 37 psig detected in 1971 pressure test"') 
Leak indications found at the following locations: 

- 30 ft east of driveway south of Building 441. Two joints 
leaking. Repaired. 

- South of transformer bank between Buildings 441 and 443. 
Excavated, repaired. 

- South of Building 443. Excavated. Repaired. 
- North of Building 661, in utility pole storage area. Not 

excavated.OPWL PIPE DATA SUMMARY: P-4 

reported release('@ 

Reference Drawings 

Orig. Rev. 
-Drawing No. - Date Qa& Drawing Title 

15501-043-M 7 1201 8 3 
15501-037 7120183 
23723 7/22/52 

5703-002 5/17/52 
2-4181 313 1 159 
2-4182 313 1 159 
2-4182 3/31/59 
2-4181 313 1 159 
RF-BZ-21622-3 1-26 811 8/69 
RF-BZ-21622-32-27 811 8/69 
D-23723 81 13 152 
D-23723 8/13/52 
1-3549-207 5/19/52 

7/20/90 
8/1/83 
? 

5/1/53 

lot2817 1 
10/28/71 
7/6/72 
7/6/72 
5/22/56 

SITE UTILITY PLAN (E-5) 
UTILITY LAY OUT (E-5) 
INDUSTRIAL WASTE FOR BUILDING NOS. 23 & 41, GENERAL PLAN & 
PROFILE 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
ADDITION & RENOVATION SITE PLAN - UTILITIES 
ADDITION & RENOVATION SITE PLAN - UTILITIES 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & PROFILE 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & PROFILE 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

Comments 

None 



OPWL PIPE DATA SUMMARY: P-5 

Location 

Building or Area: Building 444 
General Location: 
Location - Features: 

North ofe.'@ and beneath('@ Building 444 

North - Egst Feature 

35928 19284.25 Building 444 
35933 19284.25 elbow 
35952 19300 elbow 
36056 19300 6016.7 valve pit (intersection with P-4) 

source:25838-X06, 25838-X07, and 23723 

Physical Description 

Configuration: 

Total Length: 
Outside Length: 

OPWL Connections: 

4-inch cast iron pipe('*9*'@ 
2-, 3-, 4-, and 6-inch pipe0) 
1561 feet") 
175 feeto) 
152 feet") 
P-4 (4-inch cast iron pipe) south of Building 442@.'@ 

Past Usage and Current Status 

Date of Installation: 1952") 
Date of Abandonment: April 1981") 
Current Status: Decontaminated, removed, and replaced with inspectable pipe") 

Abandonedo) 
Portion of building was abandoned in place. Small portion was 
decontaminated first. Drawings indicate pipes could be removed or 
abandoned after August 1, 1978. Other drawings indicate to flush 
clean, seal, and abandon0). 

Waste Source: Building 444(9*'@ 
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Release History 

Known Releases: 
area. 

Entire pipeline outside of Building 444 identified on location map as 

Leak of 2.5 gph at 37 psig detected in 1971 pressure test'"). 
Leak indications found at the following locations: 

of reported release('@ 

- In the ditch, north of Building 444 exclusion fence. Excavated 
and repaired. 

- 8 ft inside the fence toward Building 444. Excavation revealed 
concrete casement. Not repaired. 

- 6 ft north of Building 444. Not excavated. 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1 -052-M 7/20/83 7/20/90 SITE UTILITY PLAN (F-3) 
15501-035 7120183 4/25/86 SITE UTILITY PLAN (E-3) 
1550 1-009 1130167 10/2/68 UTILITY LAYOUT (E-3) 
15501 -04 1-M 7/20/85 7/20/90 SITE UTILITY PLAN (E-3) 
23723 7/22/52 ? INDUSTRIAL WASTE FOR BUILDING NOS. 23 & 41, GENERAL PLAN & 

PROFILE - 
Comments 

Reference 3 refers to drawing numbers 25838-XO5 through 25838-X10, 25838-DX1, and 25838-DO1 
through 25838-D05. 
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OPWL PIPE DATA SUMMARY: P-6 

Location 

Building or Area: Building 881 
General Location: 
Location - Features: 

Building 881 to valve vault west of Building 884(9*’Q 

North - East Feature 

35447 
35447 
35447 
35447 
36030 
36191 
36220 
3623 1 

20680 
2060 1 
20590 
20560 
20560 
20560 
20560 
20560 

5995 
5998.35 
6001.9 
6000.87 
5999.29 
5995.6 
5994.5 8 

5994 

Building 881 
point of known elevation 
process waste vent 
elbow 
manhole (intersection with P-4) 
lamphole (intersection with P-10) 
lamphole (see 3549-207E) 
manhole west of Building 884 (intersect with P-9 and 
P- 1 1) 

source: 15501-43, 15500-44, 
3549-207E3, and 25608-002-M 

Physical Description 

Configuration: 3-inch Saran-lined steel pipe inside 10-inch vitrified-clay pipe(’@@ 

865 feet(4) 
Outside Length: 820 feetQ’ 

910 fed9)  
OPWL Connections: P-4 (4-inch cast iron pipe) at valve west of Building 879(9*10) 

P-9 (3-inch steel pipe) at valve vault west of Building 884(9*1Q 
P-10 (3-inch stainless-steel pipe) west of Building 884(9*1Q 
P-1 1 (3-inch ribbed hose inside 10-inch vitrified-clay pipe) at valve 

P-54 (3-inch stainless-steel pipe) at Building 881e*lo, 

Total Length: 1300 feet‘” 

’ 

vault west of Building 8 8 4 ” ~ ’ ~  
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Past Usage and Current Status 
Date of Installation: 
Date of Abandonment: December 1980(') 

Current S ta tus : Abandoned('**) . 
Waste Source: 

1 95 3" s4) 

After 7/2/76O) 

Buildings 123, 441, 444, 865, 881, and 889(9.'0 

Release History 

Known Release: At intersection of P-6 with P-4, P-9, P-10, and P-11 and near 
Building 88 1(') 

South end of pipeline, valve vault west of Building 879, and valve vault 
west of Building 884 identified on location map as area of reported 
release('@ 

Reference Drawings 

Drawing No. 

1550 1 -043-M 
15501 -037 
1550 1-054-M 
20829-018 

.2-4182 - 
' 25608-002-M -5 

25609-006-M-28 
2-4181 
2-4 182 
2-4181 

2-4 180 
D-23723 

1-3549-207 
D-23723 
2-4 180 

23723 
5703-002 

2-4 183 
5703-002 

- 

Orig. Rev. 
m e  Date 
7120183 7/20/90 
7120183 8/1/83 

8/6/68 
313 1 159 
6/17/76 4/28/92 
6/17/76 4/28/92 
313 1 159 
313 1 159 
313 1 159 
8/13/52 7/6/72 
313 1 159 
5/19/52 5/22/56 
8/13/52 7/6/72 
3131159 
5/17/52 5/1/53 
7/22/52 ? 

7120183 7/2oi90 

313 1 159 
5/19/52 5/4/53 

Drawing Title 

SITE UTILITY PLAN (E-5) 
UTILITY LAYOUT (E-5) 
SITE UTILITY PLAN (F-5) 
UTILITY LAY OUT VOID 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
REPLACE PROCESS WASTE SYSTEM BUILDING 881 TO VALVE VAULT-1 
REPLACE PROCESS WASTE SYSTEM SITE PIPING 
UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & PROFILE 

INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
INDUSTRIAL WASTE FOR BUILDINGS 23 & 41 PLAN & PROFILE 

INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
INDUSTRIAL WASTE FOR BUILDING NOS. 23 & 41, GENERAL PLAN & 
PROFILE 
UNDERGROUND UTILITIES LAYOUT ZONES G-4 & H-4 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 

UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 

Comments Reference 3 
refers to drawing numbers 25609-XO8 and 25609-X09. 
Unclear if Section 5 identified in 1971 pressure test"') includes P-6 (see comments for P-11). 
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OPWL PIPE DATA SUMIMARY: P-7 

Building or Area: Buildings 881 and 887 
General Location: South and beneath"") Building 881 to Building 887 
Location - Features: 

North - East Feature 

35208.67 ,20745.7 5962.1 Building 881 
35137.67 20745.7 5961 elbow 
35137.67 20732 ' 5960.75 Building 887 

source: 15501-54 , 25609-XO8, 25609-1, 2-4180 

Physical Description 

Configuration: 4-inch stainless-steel pipe('.3bp9*'@ 

Total Length: 440 feet") 
Outside Length: Approximately 85 feete) 
OPWL Connections: 

2- and 4-inch cast iron and stainless steelo') 

T-24 and T-32 at Building 887('@ \ .  

Past Usage and Current Status 

Date of Installation: 1952") 
Date of Abandonment: December 1980'') 

Current Status: 
After 7/2/76@") 
Abandoned portion outside building"") 
Double contained and converted to the New Transfer System under 
authorization #3655560b) 

Waste Source: Building 881@.'@ 

Release History 

Known Releases: None") 
Entire pipeline identified on location map as area of reported release('@ 

\ 
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Reference Drawings 

Ong. Rev. 
Drawing No. Date m e  Drawing Title 

15501-054-M 
25609-XO9-22 
25609-0 14-M-36 
25609-0 13-M-35 
25609-XO8-2 1 
25609-014-01 C 
2-4 180 
2-4 180 

25609-013-01C 
25609-013-02C-21 

7120183 
6/17/76 
6/17/76 
6/17/76 
6/17/76 
51 13/92 
3/31/59 
3/31/59 
5/13/92 
51 13/92 

7/20/90 SITE UTILITY PLAN (F-5) 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM PIPING 
REPLACE PROCESS WASTE SYSTEM SITE PIPING 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM PIPING 

4/28/92 
4/28/92 

UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM PIPING 

Comments 

Reference 3a refers to drawing numbers 25609-X04 through 25609-X06 and 25609-XO8. Reference 3b 
refers to drawing number 15507-4 

- 
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OPWL PIPE DATA SUMMARY: P-8 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 881 and 887 
South of and beneath Building 881'") to Building 887 

can find no record of this line 

Physical Description 

Configuration: 
Total Length: 
Outside Length: 
OPWL Connections: 

N/A 
N/A 
N/A 
N/A 

Past Usage and Current Status 

Date of Installation: N/A 
Date of Abandonment: N/A 
Current Status: N/A 
Waste Source: N/A 

, 
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Release History 

Known Releases: N/A 

Reference Drawings 

N/A 

Comments 

N/A = Not Applicable. 

P-8 is not a valid location according. to Building Personnel and Engineering Drawings. 

Utility drawing'') indicates no pipe matching the description of P-8. 
- 
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OPWL PIPE DATA SUMMARY: P-9 

Location 

Building or Area: Building 883 
General Location: 

Location - Features: 

West and beneath('@ Building 883 to valve vault west of Building 
884'9.10) 

North - East Feature 

35923.83 20672 Building 883 
35923.83 20586 elbow east of valve vault 
35944 20567.5 elbow north of valve vault 
36226 20567.5 elbow east of P-6/P-9/P- 11 intersection 
3623 1 20560 5994 manhole west of Bldg 884 (intersection with P-6 and P- 

1 1) 

source: 15501-43 

Physical Description 

Configuration : 

Total Length: 

Outside Length: 

OPWL Connections: 

- 3-inch st=1('*4*9*'@ 
1.5-inch stainless steelo) 
504 feet('*4) 
40 feeto) 
390 feet@) 
410 feet"' 
P-6 (3-inch Saran-lined steel pipe inside a 10-inch vitrified-clay pipe) 
valve vault west of Building 884(91'@ 
P-11 (3-inch Ribbed Hose inside a 10 inch vitrified clay pipe) valve 
vault west of 884(9*'@ 
T-25 and T-26 at Building 883"") 

Past Usage and Current Status 

Date of Installation: 1957('*4) 
Date of Abandonment: March 1984") 
Current Status: Decontaminated, removed, and replaced with inspectable pipe") 

Abandonedo) 
Waste Source: Building 883(9J0) 
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I 
I Release History 

Known Releases: At intersection of P-9 with P-6('710) 

Reference Drawings , 

Drawinp. No. 

15501 -043-M 
1550 1-037 
25609-006-M-28 
2-4181 
2-4181 
2-4182 
2-4182 

20829-018 
25608-003-M-6 

orig . 
m e  

7120183 
7/20/83 
61 17/76 
3/31/59 
313 1/59 
3/31/59 
313 1 159 
6/17/76 
8/6/68 

Rev. 
- Date Drawing Title 

7/20/90 SITE UTILITY PLAN (E-5) 
8/1/83 UTILITY LAYOUT (E-5) 
4/28/92 REPLACE PROCESS WASTE SYSTEM SITE PIPING 

UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
UNDERGROUND UTILITIES LAYOUT ZONES G-2 & H-2 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
REPLACE PROCESS WASTE SYSTEM BUILDING 883 TO VALVE VAULT-2 4/28/92 
UTILITY LAYOUT VOID 

Comments I 

Reference 3 refers to drawing number 25609-X07. - 
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OPWL PIPE DATA SUMMARY: P-10 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 865 and 889 
North of Building 889 and west 0P9*'@ and beneath"'') Building 865 

North Feature 

36191 20560 5995.6 lamphole (intersect with P-6) 
36191 20677.4 cleanout (intersect with P-10 spur) 
36191 20743 manhole north of Building 889 
36191 20880 elbow near valve vault 5 
36125.5 20880 elbow near valve vault west of Building 865 
36125.5 20970 Building 865 

Spur 
36191 20677.4 
36134 20677.4 
36 134 20722 

source: 1550 1-43, 20829- 19 

cleanout (intersect with P-10) 
tank valve west of Building 889 ("-40) 
Building 889 

Physical Description 

Configuration : 3 inch stainless ~ t e e l ( ' * ~ * ~ ~ ~ ' ' )  

550 fed4)  
560 feet@ 

Outside Length: Approximately 455 feet") 
OPWL Connections: P-6 (3-inch Saran-lined steel pipe inside a 10-inch vitrified-clay pipe) 

west of Building 884(9*'@ 
T-23 at Building 865"" 
T-28 at Building 889"" 
T-40 west of Building 889 

Total Length: 1190 feet'" 

D-20 
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Past Usage and Current Status 

Date of Installation: 1968'' *4) 

Date of Abandonment: May 1982'') 
Current Status: Decontaminated, removed, and replaced with inspectable pipe") 

Abandoned@) 
All pipe beneath building capped and abandoned after 8/21/81"' 
Buildings 865 and 889(9*'0) Waste Source: 

Release History 

Known Releases: At intersection of P-10 with P-6") 
West end of pipeline identified on location map as area of reported 
release('O) , 

I 
I Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1 -043-M - 15501-037 
- 26378-XO5-24 

26378-005-29 
26378-X04-23 
26378-001-25 
26378-X03-22 
26378-XO1-20 
20829-01 8 
26378-XO2-2 1 

7120183 
7120183 
812118 1 
8/21/81 
8/21/81 
812 1 18 1 
812 1 18 1 
8/21/81 
8/6/68 
812 1 18 1 

7/20/90 SITE UTILITY PLAN (E-5) 
8/1/83 UTILITY LAYOUT (E-5) 

1/20/87 

1/20/87 

REPLACE PROCESS WASTE SYSTEM ABANDONMENT & REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM EQUIPMENT & PIPING BUILDING 866 
REPLACE PROCESS WASTE SYSTEM ABANDONMENT & REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM PLAN & PROFILE 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLAN 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLANS & SECTIONS 
UTILITY LAYOUT VOID 
REPLACE PROCESS WASTE SYSTEM REMOVAL PLAN 

Comments 

Reference 3 refers to drawing numbers 26378-XO1 through 26378-XO5. 
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OPWL PIPE DATA SUMMARY: P-11 

Location 

Building or Area: Building 884 
General Location: 
Location - Features: 

West of Building 884 

Elev Feature North - East _.__ 

3623 1 
36410 

20560 5994 
20560 5991.5 P-1 UP-12 intersection 

manhole west of Bldg 884 (intersect. with P-6 & P-9) 

source: 15501-30, 15501-43 and 3549-207E 

Physical Description 

Configuration: 

Total Length: 
Outside Length: 
,OPWL Connections: 

3-inch Saran-lined steel inside 10-inch vitrified-clay pipe (original) 
3-inch ribbed hose inside 10-inch vitrified-clay pipe(JEa 

- 
_ .  

P-6 (3-inch Saran lined steel pipe inside a 10-inch vitrified-clay pipe) at 
valve vault west of Building 884('*1°) 
P-9 (3-inch steel pipe) at valve vault west of Building 884('*'@ 
P-12 (3-inch Saran-lined steel inside 1 0-inch vitrified-clay 

P-13 (3-inch ribbed hose inside 4-inch fiberglass pipe) 
pipe) northwest of Building 884 

northwest of Building 884('.4) 

Past Usage and Current Status 

Date of Installation: 

Date of Abandonment: March 1984") 
Current Status : Abandoned('**) 

1952 (original), 1975 (upgrade)") I 
Removed 3-inch portion of Saran-lined steel in 1975 and replaced it 
with 3-inch ribbed hose(4) 
Buildings 123, 441, 444, 865, 881, 883, and 889"*'@ Waste Source: 
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' Release History 

Known Releases: At intersection of P-11 with P-6") 
Both ends of pipeline identified on location map as area of reported 
release('') 

Leak of 27 gph @ 20 psig detected in 1971 pressure test?'). Although 
the line is inside of another protective pipe, the presence of 
nitrous oxide indicates a leak north of valve pit west of Building 
883(?). 

Reference Drawings ! 

Orig. Rev. 
Drawing No. m e  Date Drawing Title 

15501-030-M 7/20/83 7/20/90 SITE UTILITY PLAN @-5) 
1550 1 -043-M 7/20/83 7/20/90 SITE UTILITY PLAN (E-5) 
1550 1-037 7/20/83 8/1/83 UTILITY LAYOUT (E-5) 
1-3549-207 5/19/52 5/22/56 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

- Comments 

 drawing^(^*'^ do not indicate a fiberglass pipe inside the vitrified-clay pipe as cited by other references. 

Unclear if 1971 pressure test'") reference to valve pit "west of Building 883" should read "west of Building 
884," which is the description for Section 5 provided in the section identification table. It is assumed that 
the reference is to Building 884, which implies the leak was in P-11, rather than in P-6 as implied by the 
Building 883 citation. The protective pipe cited further suggests a reference to P-1 1, as no reference cited 
a protective pipe associated with P-6. 
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OPWL PIPE DATA SUMMARY: P-12 1 

Location 

Building or Area: Building 708 
General Location: 
Location - Features: 

West of Building 708 

North - East Feature 

36410 20560 5991.5 P-12/P-11 intersection north of Central Ave. 
36910 20560 5986.3 valve vault west of Building 707 "(intersection with P- 

14" 

Physical Description 

Configuration: 
Total Length: 
Outside Length: 
OPWL Connections: 

valve vault 

3-inch Saran-lined steel pipe inside 10 inch vitrified-clay pipe('*4) 
573 feet('*2*4' 
500 feet('@ 
P-1 1 (3-inch ribbed hose inside 10-inch vitrified-clay pipe) northwest , 

P-14 (3-inch Saran-lined steel pipe inside 10-inch vitrified-clay pipe) at 
of Building 884(lQ - 

west of Building 707"") 

1 Past Usage and Current Status 

Date of Installation: 1952(1*4) 
Date of Abandonment: 197S4) 
Current Stat us : Aband~ned('.~*~) 
Waste Source: Buildings 123, 441, 444, 865, 881, 883, and 889('@ 

Release History 

Known Releases: At intersection of P-12 with P-ll(') 
Valve vault #7 leak on 4/4/83O 
Entire pipeline identified on location map as area of reported 

release"") 
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Reference Drawings 

Ong. Rev. 
Drawing No. Date Date Drawing Title 

15501-030-M 7120183 7/20/90 SITE UTILITY PLAN (D-5) 
2-4183 3/31/59 UNDERGROUND UTILITIES LAYOUT ZONES G-4 & H-4 
5703-002 5/19/52 5/4/53 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
2-4182 3/31/59 UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 

Comments 

Acid and steam destroyed vitrified clay pipe (outer shell); replaced by P-13('). 
Closure plan('@ flips P-12 and P-13 designations on the OPWL Location Map (Plate I). 
Unclear if Section 5 identified in 1971 pressure test'") includes P-12. (See comments for P-13). 
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OPWL PIPE DATA SUMIMARY: P-13 

Location 

Building or Area: Building 708 
General Location: 
Location - Features: 

West of Building 708 

North Feature 

364 10 20560 5991.5 P-1 UP-13 intersection north of Central Ave. 
36910 20560 5986.3 valve vault west of Building 707 "(intersection with P- 

36416 20556 elbow 
36904 20556 elbow 

1 5) " 

source: 15501-30 and 3549-207E 

Physical Description 

Configuration: 

Total Length: 

3-inch ribbed hose inside 4-inch fiberglass pipe") 
3-inch ribbed hose inside 4-inch fiberglass reinforced epoxy(4) 

523 
3-inch fiberglass inside 4-inch fiberglass - 

. .  

OPWL Connections: P-1 1 (3-inch ribbed hose inside 10-inch vitrified-clay pipe) 

P-15 (3-inch stainless-steel pipe) at valve vault west of Building 707 
northwest of Building 884(9*'0) 

~ 

Past Usage and Current Status 

Date of Installation: 1975('*4) 
Date of Abandonment: March 1984") 
Current Status: Abandoned('**) 
Waste Source: Buildings 123, 441, 444, 865, 881, 883, and 889"*'@ 

Release History 

Known Releases: 

(wpo flal~\ou9\rc~hmun\opwls~m 10/13/94 

At intersection of P-13 with P-12") 
Valve vault #7 leaked on 4/4/83"' 
Entire pipeline identified on location map as area of reported release(") 
Leak of 27 gph at 20 psig detected in 1971 pressure test"'). Although 
the line is inside of another protective pipe, the presence of nitrous 
oxide indicates a leak south of the lamphole near Eighth and Sage 
Streets. 
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Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

15501 -030-M 7120183 7/20/90 SITE UTILITY PLAN 0-5) 
1-3549-207 5/19/52 5/22/56 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
5703-002 5/19/52 5/4/53 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
24183 313 1 I59 
5703-002 5/17/52 5/1/53 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

UNDERGROUND UTILITIES LAYOUT ZONES G-4 & H-4 

2-4182 313 1/59 UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 

Comments 

P-13 replaced P-12 which was destroyed by acid and steam('). 
Pipes P-13 and P-12 are the same length and immediately adjacent to each other@). 
Closure plan(l0) flips P-12 and P-13 designations on the O P W  Location Map (Plate I). 
Reference to 1971 pressure test'") is assumed to refer to P-13; it is possible that this refers to P-12. 
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OPWL PIPE DATA SUMIMARY: P-14 

Location 

Building or Area: Building 777 
General Location: 

Location - Features: 

Building 777, beneath Buildings 778 and 707, to valve vault west of 
Building 707(9*1@ 

North - East Feature 

36910 20560 
37340 20990 
37384 20990 

valve vault west of building 707 "(intersection with P-12) 
point under Building 778 
Building 777 

source: Dow dwg 1 -3549-207E 

Physical Description 

3 inch Saran-lined steel pipe inside 10 inch vitrified clay pipe('-4* 
Drawing 3549-2070 

Configuration: 

Total Length: 625 feet('*2) 

Outside Length: 648 feet") 
OPWL Connections: 

- 
942 f e d 4 )  . .  

P-12 (3-inch Saran-lined steel pipe inside 10-inch vitrified-clay pipe) at 

P-21 (3-inch stainless-steel pipe) at valve vault southwest of Building 
valve vault west of Building 707 

703(1.4.9.10) 

Past Usage and Current Status 

Date of Installation: 1952('e4) 
Date of Abandonment: 1968''~~) 
Current Status: Decontaminated, removed, and replaced with inspectable pipe") 

Aband~ned~.~.") 
Abandoned - portions may have been removed for construction of 
Buildings 707 and 777(4) 
Buildings 123, 441, 444, 881, and 883(4) 
Buildings 123, 441, 444, 865, 881, 883, and 889@*'@ 

Waste Source: 

I '  

...' 

D-28 
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I . 

Release History 

Known Releases: None") 
Acid leaks at intersection of P-14 with P-12(4) 
Some soil has been infiltrated in the immediate vicinity of the original 

Entire pipeline identified on location map as area of reported 

Release resulting from a broken flange during excavation of Building 

location(s) 

release('') 

777 in 1962 

Reference Drawings 

Drawing No. 

. 15501-021-M 
1550 1 -030-M 
2-4 184 
2-4183 
14602-001 
5703-002 
25845-X12-S-12 - 
2-4184 
5703-002 
1-3549-207 
2-4 183 
8 83 6-003 

Orig. Rev. 
- -  Date Date 

7120183 5/14/90 
1/20/83 1/20/90 
313 1/59 
313 1 159 

5/17/52 5/1/53 
12/15/77 

313 1 159 
5/19/52 5/4/53 
5/19/52 5/22/56 
313 1/59 
12/20/59 3/21/60 

Drawing Title 

SITE UTILITY PLAN (C-5) 
SITE UTILITY PLAN 0 - 5 )  
UNDERGROUND UTILITIES LAYOUT ZONES G-5 & H-5 
UNDERGROUND UTILITIES LAYOUT ZONES G-3 & H-3 
UTILITY PLAN BUILDING 79 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING ABANDON 
PLAN 
UNDRGROUND UTILITIES LAYOUT ZONES G-5 & H-5 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 7 4  
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
UNDERGROUND UTILITIES LAYOUT ZONES G-4 & H-4 
GENERAL SITE PLAN & UTILITY PLAN 

Comments 
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OPWL PIPE DATA SUMMARY: P-15 

~ . Location 

Building or Area: Building 707 
General Location: 
Location - Features: 

North and west of Building 707(9*1Q 

North East Feature 

36910 20560 
3707 1 205 60 
37075 20561 
37282 20561 
37284 20562 
37284 20934 . '  

valve vault west of building 707 (intersection with P-13) 
manhole west of Building 707 (intersect with P-16) 
manhole west of Building 707 
manhole northwest of Building 707 (P-15/P-19/P-20) 
manhole northwest of Building 707 (P-WP- 19/P-20) 
manhole northeast of Building 707 (P-1 5/P- 19/P-20) 

source 15501-20 and 15501-30 

Physical Description 

Configuration: 

Total Length: 

Outside Length: 
OPWL Connections: 

- 3-inch stainless-stkel pipe('*4) 
3-inch stainless-steel pipe inside 10-inch vitrified-clay pipe 
878 feet('*4) 
850 feet@) 
785 feet") 
P-13 (3-inch fiberglass pipe inside 4-inch fiberglass pipe) at valve vault 

P-16 (3-inch polyvinyl chloride pipe) at valve vault east of Building 
west of Building 707(9*10 

P-19 (3-inch stainless-steel pipe) at valve vault northeast of Building 

P-20 (3-inch stainless-steel pipe) at valve vault northeast of Building 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: March 1984") 
Current Status: 
Waste Source: 

1 968" v4) 

Buildings 123, 444, 559, 881, 883, and 889(4) 
Buildings 123, 441, 444, 559, (561?), 865, 881, 883, and 

' 

8 89'9.10) 
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Release History 

Known Releases: None'') 
Leak of 27 gph at 20 psig detected in 1971 pressure test'") 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Drawing Title 

1550 1-021-M 7/20/83 5/14/90 SITE UTILITY PLAN (C-5) 
1550 1 -030-M 7/20/83 7/20/90 SITE UTILITY PLAN @-5) 

Comments 

 drawing^(^*'^) indicate P-15 changes from 3 inch Saran-lined steel pipe inside 10 inch vitrified clay to 3 inch 
stainless-steel pipe as it crosses from Area D-5 to C-5, with no clear indication of where the transition 
occurs. 
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OPWL PIPE DATA SUMMARY: B-16 f 

Location 
Building or Area: Building 528 
General Location: 
Location - Features: 

Building 528 to valve vault east of Building 52EFgJ@ 

North &&t Feature 

37072.2 20445.7 
37072.2 20560 

Building 528 (located southeast of Building 559) 
manhole west of building 707 (intersect with P-15) 

source: 15501-20 and 15501-21 

Physical Description 
Configuration: 3-inch polyvinyl chloride pipe(1~3*4*9*10) 

Total Length: 170 
165 feet@) 
130 feet") 

T-7 at Building 528('@ 
P-15 (3 inch stainless-steel pipe) at valve vault east of Building 528(9J@ 

Outside Length: 110 fed9) - OPWL Connections: 

Past Usage and Current Status 
Date of Installation: 1968('*4) 
Date of Abandonment: July 1982") 
Current Status: Abandoned('.2) 
Waste Source: Building 559°*9.'@ 

Release History 
Known Releases: At intersection of P-16 with T-7") 

Reference Drawings 

Drawing No. Date Date Drawing Title 
Orig. Rev. 

1550 1 -020-M 7/20/83 7/20/90 SITE UTILITY PLAN (C4)  

25608-001 4 6/17/76 9/16/77 REPLACE PROCESS WASTE SYSTEM BUILDING 559 TO VALVE VAULT10 
25609-001 -23 6/17/76 9/6/77 REPLACE PROCESS WASTE SYSTEM-SITE PIPING 

Comments 

Reference 3 refers to drawing number 25609-1. 
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OPWL PIPE DATA SUMMARY: P-17 

Location 

Building or Area: Building 559 
General Location: 
Location - Features: 

East 0P9*'@ and beneath('@ Building 559 

North - East Feature 

37216.5 20408 east side of Building 559 
372 16.5 204 12 elbow 
37 124.5 20412 5991.17 manhole southeast of Building 559 (intersects with P-17 

37084 20412 5990.77 north side of Building 528 (T-7) 

Spur 

spur) 

, 

37124.5 20384 5991.73 southeast comer of Building 559 
37 124.5 204 12 manhole southeast of Building 559 (intersects with P-17) 

source: 15501-20, 25609-X01,25540-12 

Physical Description 

Configuration: 4-inch glass pipe('.4) 
3-inch glass, 4-inch polyvinyl chloride pipe inside 6-inch glass pipe, 

4-inch polyvinyl chloride and polyethylene pipe('.'@ 
and 4-inch stainless-steel pipeo) 

Total Length: 1130 feet") 
Outside Length: 135 fed4)  

160 feet@) 
OPWL Connections: T-7 at Building 528('@ 

Past Usage and Current Status 

Date of Installation: 1968"~~) 
Date of Abandonment: July 1982") 

Current Status: Abandoned") 

Waste Source: Building 559('*'@ 

After 7/2/76 (date of drawing)O) 

Abandoned; removed piping above floor slab") 
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Release History 

Known Releases: At P-17, under Building 559") 
Entire area beneath Building 559 identified on location map as area of 

reported release(") 

Reference Drawings 

Drawing No. 

15501 -020-M 
25609-XO2- 15 
25609-001-23 
25540-005-5 

243 86-002-2 
25540-006-6 

25609-X03-16 
243 86-00 1 - 1 
25609-XO 1-14 
25540-0044 

25540-012-12 

25540-007-7 
39894-2 15 
3855 1-206-9 
19527-001-6 
25608-00 14 
25609-004-26 
25609-002-24 
25609-00 1-23 
25609-005-27 
25609-003-25 
19527-001-6 

Ong. Rev. 
- -  Date Date 

7/20/83 7/20/90 
6/17/76 
6/17/76 9/6/77 
51 15/75 

10/15/73 1/23/74 
5/15/79 

6/17/76 
10/15/73 1/23/79 
61 17/76 
5/15/75 

5/15/75 5/22/75 

51 15/75 
6/25/92 
7/22/88 
9/25/70 1 1/1/11 
6/17/76 9/16/77 
6/17/16 12/20/89 
6/17/76 9/16/77 
6/17/76 9/16/77 
6/11/76 9/16/77 
6/11/76 9/16/77 
9/25/70 1 1 I1 I7 1 

DrawinF! Title 

SITE UTILITY PLAN ((2-4) 
REPLACE PROCESS WASTE SYSTEM-PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM-SITE PIPING 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM BUILDING 559 
SECTOR 2 ABAN PIPING 
PROCESS LINE REPLACEMENT LAYOUT (CONT'D) 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM BUILDING 559 
SECTOR 3 ABAN PIPING 

PROCESS LINE REPLACEMENT LAYOUT 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM BUILDING 559 
SECTION 1 ABANDON PIPING 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM BUILDING 559156 1 
ABANDONMENT & NEW PIPING 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM BUILDING 559.. . 
REPAIR SUMP FIBERGLASS LINER CYL DETAILS & GENERAL NOTES 
SECONDARY CONTAINMENT UPGRADES 

REPLACE PROCESS WASTE SYSTEM BUILDING 559 TO VALVE VAULT10 
REPLACE PROCESS WASTE SYSTEM PIPING DETAILS 

REPLACE PROCESS WASTE SYSTEM SITE PIPING 
REPLACE PROCESS WASTE SYSTEM PIPING DETAILS 

REPLACE PROCESS WASTE SYSTEM-PIPING REMOVAL 

- 

SITE PLAN - UTILITIES 

REPLACE PROCESS WASTE SYSTEM PIPING-WEST HALF 

REPLACE PROCESS WASTE SYSTEM PIPING-EAST HALF 
SITE PLAN - UTILITIES 

Comments 

Reference 3 refers to drawing numbers 25609-XO1 through 25609-X03, 24386-1, and 24386-2. 

Area C-4 map of the Closure Plan('') does not indicate an area of reported release under Building 559 as 
indicated on the OPWL Location Map (Plate I). 



OPWL PIPE DATA SUMMARY: P-18 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 559 
West of Building 559 
N/A 

Physical Description 

NIA 

Past Usage and Current Status 

NIA 

Release History 

Reference Drawings 

Comments 

N/A 

NIA 

NIA = Not Applicable 
P-18 appears to be an invalid pipeline designation 
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OPWL PIPE DATA SUMMARY: P-19 

Building or Area: Building 707 
General Location: 
Location - Features: 

East 0 f 1 9 v ' @  and beneath('@ Building 707 

North East Feature 

37145 20911.5 
37280 20911.5 
37280 20930 
37284 20934 

Building 731 
elbow 
elbow 
manhole northeast of Building 707 

source: 15501-21 and 15501-30 

Physical Description 

Configuration: 
Total Length: 

Outside Length: 

OPWL Connections: 

3 inch stainless-steel pipe('.3,4.9,'0) 
603 feet") 
980 feet0) 
186 fed4)  
154 feeto) 
147 feet") 
P-15 (3-inch stainless-steel pipe) at valve vault northeast of Building 

P-20 (3-inch stainless-steel pipe) at valve vault northeast of Building 

T-1 1 and T-30 at Building 73 l('@ 

- 

707"*'@ 

707(9.10) 

Past Usage and Current Status 

Date of Installation: 1968('04) 
Date of Abandonment: March 1984") 

Current Status: 

Waste Source: 

10/13/94 

After 12/7/77(=" 
Abandoned('**) 
Removed P-19 between Buildings 707 and 731; abandoned all of P-19 

Building 707 
inside buildingo) 

Draft Final 



Release History 

Known Releases: 

identified 

None") 
Buildings 707 and 731 and valve vault northeast of Building 707 

on location map as area of reported release('') 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1-02 1 -M 7120183 5/14/90 SITE UTILITY PLAN (C-5) 
15501-030-M 7120183 7/20/90 SITE UTILITY PLAN @-5) 
25788-XO7-7 12/7/77 REPLACE WASTE COLLECT SYSTEM BUILDING 707 REMOVAL PLAN 

25788-XO5-5 12/7/77 REPLACE WASTE COLLECT SYSTEM BUILDING 707 REMOVAL PLAN 

25788-X06-6 12/7/77 REPLACE WASTE COLLECT SYSTEM BUILDING 707 REMOVAL PLAN 

PART D, 1ST FLOOR 

PART B, 1ST FLOOR 

PART C. 1ST FLOOR 

Comments 

Reference 3 refers to drawing numbers 25788-X05 through 25788-X07. - 
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OPWL PlPE DATA SUMMARY: P-20 

Location 

Building or Area: Building 777 
General Location: 

Location - Features: 

South 0F9.lo) and beneath'") Building 777 to valve vault southwest of 
Building 703(9*'0) 

North - East Feature 

37284 20934 
37293 20944 
37293 21058 
37408 21058 
37682 21058 
37682 20990 
37728 20990 

37408 21058 
37408 21 106 

P-20.1 (SPUR) 

manhole northeast of Building 707 
elbow 
elbow 
intersection with P-20 spur 
point under Building 777 

valve vault southwest of Building 703 
5980.2 elbow 
5979.8 

intersection with P-20 
Building 729 

source: 15501-13, 15501-21 , 3549-207E, 15507-5, and 25845-X12S 

Physical Description 

Configuration : 3-inch stainless-steel pipe('*3*9.1@ 
Total Length: 499 feet'" 

Outside Length: 475 feet"' 

480 feetCL) 
455 feeto) 

P-15 (3-inch stainless-steel pipe) at valve vault northeast of Building 

P-19 (3-inch stainless-steel pipe) at valve vault northeast of Building 

P-21 (3-inch stainless-steel pipe) at valve vault southwest of Building 

P-36 (3 inch PVC and stainless-steel pipe) 

OPWL Connections: 
707(9.1@ 

707(9,1@ 

703(9,1@ 

Past Usage and Current Status 

Date of Installation: 1 968('s3' 
Date of Abandonment: March 1984"' 
Current Status: Abandoned(',*) 
Waste Source: Buildings 123, 444, 559, 707, 729, 865, 881, 883, 889O' 

Buildings 123, 441, 444, 559, (561?), 707, 865, 881, 883, and 889e.'u# 
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Release History 

Known Releases: At intersection of P-20 with P-21") 
Valve vault southwest of Building 703 identified on location map as 

. area of reported release('O) 

Reference Drawings 

Drawing No. 

1550 1-0 13-M 
1550 1-021-M 
15507-005 
5703-002 
25845-X 12-S-12 

14267-009 
15507-002 
25 845x07 -S 

14262-009- 105 
14602-001 
8836-003 
1-3549-207 

- 

Ong. Rev. 
- -  Date Date 

7120183 7/20/90 
7120183 5/14/90 

5/17/52 5/1/53 
12/15/77 

10/6/69 
11/9/73 
12/15/77 

1/20/66 

12/20/59 3/21/60 
5/19/52 5/22/56 

Drawinjz Title 

SITE UTILITY PLAN (B-5) 
SITE UTILITY PLAN (C-5) 
PROCESS WASTE LAYOUT ZONE B-5 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 
PROCESS WASTE LAYOUT ZONE B-5 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN DETAILS BUILDING 777 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
UTILITY PLAN BUILDING 79 
GENERAL SITE PLAN & UTILITY PLAN 
INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

Comments 

Reference . 3  refers to drawing numbers 25845-X125 and 25845-XO85. 

Utility drawing") suggests that part of P-20 was removed for construction of the new east wing of Building 
778. 

Closure plan('') indicates a branch of P-20 to Building 729, which is not indicated on the utility drawings''). 
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OPWL PIPE DATA SUMMARY: P-20.1 (Spur) 

Location 

Building or Area: Building 729 
General Location: 
Location - Features: 

West side of Building 729 

North - East Feature 

37408 
37408 

21058 
21 106 

intersection with P-20 
Building 729 

source: 15501-13, 15501-21, 3549-207E, 15507-5, and 25845x12s 

Physical Description 

Configuration: 
Total Length: 
Outside Length: 
OPWL Connections: 

1-inch cast iron or black iron pipe 
45 feet 
45 feet 
P-20 (3-inch stainless-steel pipe) west of Building 729 

1 - Past Usage and Current Status 

Date of Installation: mid 1960’s 
Date of Abandonment: 1977 
Current Status: Abandoned 
Waste Source: Building 729 

Release History 

Known Releases: 

Reference Drawings 

Ong. Rev. 
Drawing No. m e  Date -DrawinP Title 

25845-X12-S-12 12/15/77 REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 

25845-X08-S 12/15/77 REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN 

Comments 
None 
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OPWL PIPE DATA SUMMARY: P-21 

Location 

Building or Area: Building 774 
General Location: 
Building 703(9*'Q 
Location - Features: 

South of Building 774 to valve vault southwest of 

North East Feature 

37736 20990 5980 valve vault southeast of Building 703 
37924 20990 5978.4 elbow 
37936 20977 elbow 
37783 20977 elbow 
37783 20968 elbow 
38023 20968 elbow 
38023 2097 1 Building 774 

source: 15501-13 and 15507-5 

NOTE ON ORIGINAL OPWL ALIGNMENTS 
originally P-21 followed a course parallel and two feet to the east of the southern 
reach of P-34. This line had the following coordinates: 

- 
37924 20990 5978.4 intersection with P-21 line 

37974.7 1 20990 5978.1 point of known elevation 
38065 20990 5960.3 south end of original Building 774 

described above 

source: 3549-207E 

Physical Description 

Configuration: 
Total Length: 

Outside Length: 

3 inch stainless-steel ~ i p e ( ' * ~ * ~ * ' @  
386 feet'') 
185 feet0) 
310 feet'9) 

D-4 1 

~ ~~ 
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OPWL Connections: P-14 (3-inch Saran lined steel pipe inside a 10-inch vitrified-clay pipe) 
P-20 (3-inch stainless-steel pipe) at valve vault southwest of Building 

P-36 (3-inch stainless-steel pipe) at valve vault southwest of Building 

P-58 (3-inch black iron pipe) (dwg 14267-9) 

T-15 and T-17 at Building 774('@ 

703(%1@ 

703e.10) 

Past Usage and Current Status 
I 
, Date of Installation: 1952('.4) 

Date of Abandonment: March 1984") 
Current Status: Abandoned") 
Waste Source: All buildings except Building 77 1(4) 

Buildings 123, 441, 444, 559, (561?), 707, 865, 881, 883 and 889e.'o, 

Release History 

Known Releases: At intersection of P-21 with P-20"@ 

i - 
Reference Drawings 

Orig. Rev. 
Drawing No. Date Drawing Title 

15501-0 13-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
8836-003 12/20/59 3/21/60 GENERAL SITE PLAN & UTILITY PLAN 
1-3549-207 5/19/52 5/22/56 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
14262-009- 105 1/20/66 
14267-009 10/6/69 
1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
5703-002 5/17/52 5/1/53 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

None 
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OPWL PIPE DATA SUMMARY: P-22 

Location 

Building or Area: Building 771 
General Location: 
Location - Features: 

North 0f<9"0) and beneath('@ Building 77 1 

North - East Feature 

38130 20588 
38 175 20588 
38190 20604 
38204 20604 

Building 771 
elbow 
elbow 
Building 728 (T-8) 

source: 15501-13 

Physical Description 

Configuration: 6-inch cast iron pipe('*3*4*9*'@ 
Total Length: 1205 feet'') 

1335 feeto) 
85 feet(4) 

Outside Length: 83 feet'') 
OPWL Connections: T-8 at Building 728('@ 

P-24 (6-inch cast iron pipe) north of Building 771 
Past Usage and Current Status 

- 

Date of Installation: 1952 
Date of Abandonment: May 1982") 
Current Status : Decontaminated, removed, and replaced with inspectable pipe") 

Drawings dated 12/15/72 (as builts) indicate some lines had been 
removedo) 

Waste Source: Building 771('.'@ 

Release History 

Known Releases: At intersection of P-22 with P-23 and P-24 and at T-8") 
T-8 identified on location map area of reported release('@ 
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Reference Drawings 

orig . 
Drawing No. Date 

15501-013-M 7120183 
2-4185 3/31/59 
14262-009-105 1/20/66 
14267-009 1016169 

Rev. 
Date Drawing Title 

7120/90 SITE UTILITY PLAN 0 - 5 )  
UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

None 

- 
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OPWL PIPE DATA SUMMARY: P-23 

Location 

Building or Area: Building 771 
General Location: 
Location - Features: 

North and west of Building 771(9*1Q 

North - East Feature 

3797 1.25 20536.5 
37971.25 20455 
38153 20455 
38207 20504 
38207 20579 

Building 771 
elbow 
elbow 
elbow 
manhole approximately 20 feet west of Building 728 (T- 
8) 

source: 15501-12 and 15501-13 

Physical Description 
- 

Configuration : 1 0-inch f i b e r g l a s ~ ( ' * ~ ~ ~ * ' ~  or stainless-steel 
Total Length: 395 
Outside Length: 413 feet"' 
OPWL Connections: T-8 at Building 728(lQ 

Past Usage and Current Status 

Date of Installation: 1969('.4' 
Date of Abandonment: May 1982"' 
Current Status: 
Waste Source: Building 771(9*'0) 

Currently used as firewater plenum for Building 771 (Quayle) 

Release History 

Known Releases: At intersection of P-23 with P-22") 
T-8 identified on location map area of reported release('") 
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Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1-0 12-M 7120183 11120190 SITE UTILITY PLAN (€3-4) 
15501-01 3-M 7120183 7120/90 SITE UTILITY PLAN (B-5) 
2-4185 3/31/59 UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 
14262-009-105 1120166 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
14267-009 1016169 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

None 

- . .  
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OPWL PIPE DATA SUMMARY: P-24 

Location 

Building or Area: Building 771 
General Location: 
Location - Features: 

North of Buildings 771 and 771C'9*'0) 

North - East &!J Feature 

38194 20897 

38197 20897 
38197 20609 
38204 20609 

manhole northeast of Building 771 (pipe reducer) 
P-24/P-25 intersection 
elbow 
elbow 
Building 728(T-8) 

source: 1550 1 - 13 

Physical Description 

Configuration: 
Total Length: - 

6-inch cast iron pipe('.4*9*'Q 
306 feet") 
290 feetc2) 
180 f e d 4 )  

Outside Length: 295 feet") 
OPWL Connections: P-25 (3-inch cast iron, stainless-steel, and steel pipe) north of Building 

T-8 at Building 728"") 
P-22 (6-inch cast iron pipe) 

771~(1.4.9.10) 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: May 1982'') 
Current Status: Abandoned") 

1 9 66" s4) 

Waste Source: Building 771(99'Q 
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Release History 

Known Releases: At intersection of P-24 with P-22 and P-25"' 
Both ends of pipeline identified on location map area of reported 

release('O) 
Leak of 22 gph at 20 psig detected in 1971 pressure test!'). Further 

tests disclosed extensive valve leakage accounted for 7 gph. Hand 
probing showed saturation along E-20893, from N-38140 to N- 
38197. This area is between Buildings 771 and 774, where the 
new 3 in. line has been joined to existing 6 in. cast iron line. 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date DrawinP: Title 

15501-0 13-M 7120183 7120190 SITE UTILITY PLAN (B-5) 
14262-009-1 05 1/20/66 

14267-009 1016169 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 
2-4 185 3/31/59 UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 

I - Comments 

Utility drawing'') indicates P-24 is a forced flow process waste line. 
Unclear if Section 12 of 1971 pressure test"') includes all of P-24. 
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OPWL PIPE DATA SUMMARY: P-25 

' , Configuration: - 

~ ~~ 

Location 

Building or Area: Building 771 
General Location: 
Location - Features: 

North of and beneath Building 771C to valve vault north of T-29(9v'Q 

East Feature North - 

37798 21076 
37912 2 1072 
379 12 209 8 8 
379 12 20953 
37984 20893 
38194 20897 

valve vault north T-29 
elbow south of 774 
P-34/P-25 intersection 
elbow south of 771C 
elbow south of 771C 
manhole northeast of Building 771 (pipe reducer, P- 
24/P-25 intersection) 

~ source: 15501-13, 15507-5 

~ Physical Description 

Total Length: 

Outside Length: 
OPWL Connections: 

3 inch stainless steel, cast iron, and ~ tee l ( ' *~ .~ . '~ )  

562 feet") 
575 feet@' 
516 fed4) 
495 feet(9) 
P-24 (6-inch cast iron pipe) north of Building 771C(9*'0) 
Valve vault north of T-29 (possible connection to P-27/P-28, P-29, P- 

35, and P-46)'9*'0) 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: May 1982") 
Current Status: Abandoned") 
Waste Source: Building 771(9*1Q 

Portions in 1965 and 1972('.4) 

. -  
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Release History 

Known Releases: At intersection with P-24, P-27/P-28, and P-35") 
North end of pipeline, section beneath Building 771C, intersection of P- 

25 and P-34, and valve vault north of T-29 identified on location 
map as area of reported release('O) 

Leak of 22 gph at 20 psig detected in 1971 pressure test"'). Further 
test disclosed extensive valve leakage accounted for 7 gph. Hand 
probing showed: 

- Saturation along E-20893, from N-38140 to N-38197. This area 
is between Building 771 and 774, where the new 3 in. line has 
been joined to existing 6 in. cast iron line. 

- Leakage north of valve pit near T-29, west of propane tanks 
- Leakage north of valve pit near T-29, 2 and 10 ft from pit 

Reference' Drawings 

Orig. Rev. 
Drawing No. Date Drawing Title 

15501 -0 13-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
15507-005 PROCESS WASTE LAYOUT ZONE B-5 
15507-002 11/9/73 PROCESS WASTE LAYOUT ZONE B-5 
14267-009 1016f69 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE; 
14262-009-105 1 /20/66 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 7 

Comments 

Utility drawing(9) indicates P-25 is a forced flow process waste line. 
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OPWL PIPE DATA SUMMARY: P-26 

Location 

Building or Area: Building 774 
General Location: 
Location - Features: 

Building 774 to Pond 207-A('*'@ 

North - East Feature 

3 8072 21081 
38033 21152 
38012 21732 
37949 21735 

Building 774 
elbow 
elbow 
Solar Pond 207-A 

source: 15501-13 and 15501-14 

Physical Description 

Configuration: 2 pipes - 1.5-inch polyvinyl chloride('.4.'@ 
2 pipes - one 1.5-inch stainless-steel and one polyvinyl chloridep) 

Total Length: 2750 feet (total)") 
635 feet (each)@) 
1500 feet (total)'4' 

- 

Outside Length: 1445 feet") 
OPWL Connections: None(9.'o) 

Past Usage and Current Status 

Date of Installation: 1972") 
Date of Abandonment: Late 1970s'') 
Current Status: Abandoned" *2) 

Waste Source: Building 774('*'@ and' Pond 207-A 

Release History 

Known Releases: None") 
Leak of radioactive liquid process waste occurred 7/21/80 
Entire pipeline identified on location map as area of reported 

'release('@ 



Reference Drawings 

Orig. Rev. 
DrawinP NO. Date && Drawing Title 

1550 1 -013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
15501-014-M 7120183 7/20/90 SITE UTILITY PLAN (B-6) 
14262-009- 105 1120166 
14267-009 1016169 
3 8544-X 10-4 6/12/89 UTILITY DEMOLITION PLAN 
38544-101-6 6/12/89 SITE UTILITY PLAN 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Cornmen S 

Utility drawings(9) indicate P-26 changes from 1.5 inch stainless steel to 1.5 inch polyvinyl chloride as it 
crosses from Area B-5 to B-6, with no clear indication of where the transition occurs. 

- 
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OPWL PIPE DATA SUMMARY: P-27 

Location 

Building or Area: Building 774 
General Location: 
Location - Features: 

East of Building 774"" 

North Feature 

Original Alignment (1952) 

37932 21077 pipe designation changes to P-28 (spool) 
37997 21077 5974.4 elbow 
38015 21060 elbow 
38015 2 1025 elbow 
38071 21025 Building 774 

P-27 Re-alignment (1968) 

37997 21077 
38052 2 1077 
38052 21025 - 

\ 

source:dwg5703-74D and 38544-X10 

elbow from original alignment 
elbow northeast of T-14 
Building 774 pipeline connection 

Physical Description 

Configuration: 
Total Length: 

Outside Length: 
OPWL Connections: 

3-inch stainless ~teel('.~.~*'@ 
185 feet") 
195 feet") 
125 feet") 
P-28 (3-inch stainless-steel-pipe) southeast of Building 774('@ 

Past Usage and Current Status 

1952(D"*' 5703-740 M d  155U7-5) Date of Installation: 
Date of Re-alignment: 1 968'' *4) 
Date of Abandonment: 1982wc Welch) 

Current Status: Abmdon&wC W c W  

Waste Source: Building 774(9*'@ 
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Release History 

Known Releases: At intersection of P-27 with P-28") 
Entire pipeline identified on location map as area of reported 

Leak of 14 gph at 20 psig detected in 1971 pressure test?') 
release('O) 

Reference Drawings 

Orig. Rev. 
Drawine. No. Date m e  Drawing: Title 

15501-013-M 
14267-009 
38544-101-6 
1-5703-74 
23544-207-45 
15507 -005 
38544-X10-4 
15507-002 
1-3763-207 
14262-009-105 

7120183 
1016169 
6/12/89 
9/29/52 
7/24/72 

6/12/89 
11/9/73 
6/5/56 
1120166 

7/20/90 SITE UTILITY PLAN (B-5) 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 
SITE UTILITY PLAN 

lot22158 
9/1/74 

INDUSTRIAL WASTE-BUILDINGS 7 1 & 74 AREA . . . 
PERMANENT PIPING TIE-INS PIPING PLAN 
PROCESS WASTE LAYOUT ZONE B-5 
UTILITY DEMOLITION PLAN 

FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

PROCESS WASTE LAYOUT ZONE B-5 

Comments - 
Distinction between P-27 and P-28 appears only in Closure Plan('@. Utility drawing") indicates one 
continuous pipe. 

D-54 Draft Fiaal 



OPWL PIPE DATA SUMMARY: P-28 

Location 

Building or Area: Building 774 

Location - Features: 
General Location: North of Tank T-29"") 

North East Feature 

37776 21077 
37786 21077 
37797 21077 
37932 2 1077 

5978.4 
T-29 
first valve vault north of T-29 
second valve vault north of T-29 
pipe designation changes to P-27 

source: 15501-13,15507-5, and 5703-74D 

Physical Description 

Configuration: 

j l  Total Length: - 
Outside Length: 
OPWL Connections: 

3-inch stainless-steel ~ i p e ( ' * ~ * ~ * ' " )  
3- and 4-inch cast iron pipe(3 
11 1 feet (each)''*4) 
115 feet (each)@) 
128 feet") 
P-27 (3-inch stainless-steel pipe) southeast of Building 774(9*'@ 
Valve vault north of T-29 (possible connection to P-25, P-35, P-43, 
and P-46)'9*'0) 

Past Usage and Current Status 

Date of Installation: 1952(o~ginal)(D~~'~ 5703-74D M d  15507-5) 

1982(h4'Le Welch) Date of Abandonment: 

Waste Source: Building 774(9*'0) 
Current Status: AbandondWe Welch) 
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Release History 

Known Releases: At intersection of P-28 with P-25 and P-27") 
Old cast iron lines between Building 774 and valve pit north of T- 

29; 3 in. line leaked 14 gph, replaced in April 1972(n 
Entire pipeline identified on location map as area of reported 

release('@ 
Leak of 14 gph at 20 psig detected in 1971 pressure test"') 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

15501-013-M 7120183 7/20190 SITE UTILITY PLAN (B-5) 
14267409 1016169 
1-3763-207 615156 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
14262-009- 105 1120166 

RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

Comments 

Distinction between P-27 and P-28 appears only in Closure Plan('@. Utility drawing'') indicates one 
continuous pipe. 

- 
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OPWL PIPE DATA SUMMARY: P-29 

Location 

Building or Area: Building 774 
General Location: 
Location - Features: 

East of and beneath Building 774"") to valve vault north of T-29(9*1@ ' 

North - East Feature 

Original Alignment 

37786 21078 5978.4 first valve vault north of T-29 
37797 21078 second valve vault north of T-29 
37932 21078 pipeline spool 
37997 21078 5974.4 elbow to the northwest 
38016 21061 elbow to the west 
38016 21026 elbow to the north 
38071 21026 Building 774 

P-29 Re-alignment 

37997 21078 
38053 21078 
38053 2 1025 - 

elbow from original alignment 
elbow northeast of T-14 
Building 774 pipeline connection 

Physical Description 

Configuration: Original 4-inch cast 5703-74D) 

Total Length: 197 feet'') 
Outside Length: 130 feet") 
OPWL Connections: 

Realignment 4-inch stainless-steel 

T-13, T-14, and T-16 at Building 774('@ 
Valve vault north of T-29 (possible connection to P-58, P-63, and 

P-64)@.'@ 

Past Usage and Current Status 

Date of Installation (original): 1952") 
Date of Re-alignment: 1968 
Date of Abandonment: 1982(?b4kC Welch) 

Current Status : AbandonedW" Welch) 

' Waste Source: Building 774'9*1@ 
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Release History 

Known Releases: None'') 
Entire pipeline, T-14, and T-16 identified on location map as area of 

Leak of 45 gph at 20 psig detected in 1971 pressure test"') 
reported release('@ 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date DrawinP Title 

15501-013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
38544-XlO-4 6/12/89 UTILITY DEMOLITION PLAN 
1-5703-74 9/29/52 10122158 INDUSTRIAL WASTE-BUILDINGS 71 & 74 AREA ... 
23 544-207 -45 7/24/72 9/1/74 PERMANENT PIPING TIE-INS PIPING PLAN 
38544-101-6 6/12/89 SITE UTILITY PLAN 

Comments 

Closure Plan('o) indicates P-29 continues north to beneath Building 774. 
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OPWL PIPE DATA SUMMARY: P-30 

Location 

Building or Area: Building 777 
General Location: 
Location - Features: 

North of Building 777 and beneath Buildings 776 and 777'@ 

North - East Feature 

37637 20770 
37669 20770 
37710 20770 

Building 777 
intersection with P-30 spur 
Building 730 (T-9 and T-10) 

P-30.1 Spur (identified in OU-9 Work Plan) 
37669 20770 intersection with P-30 
37669 20798 Building 777 

P-30.2 Spur (new) 
37678 20770 
37678 20807 
37675 20807 

intersection with P-30 
elbow 
Building 777 

s o u r c e :  15501-13 and 15501-21 

Physical Description 

Configuration: 4-inch steel pipe") 
2-, 3-, 4-, and 6-inch pipeo) 
4- and 6-inch steel pipe('.'@ 

1377 feet@) 

loo fed9) 
T-9 and T-10 at Building 730"") 

Total Length: 667 feet") 

Outside Length: 70 feet@) 

OPWL Connections: 

Past Usage and Current Status 

Date of Installation: 1957'" 
Date of Abandonment: October 1982") 
Current Status: 

Waste Source: 

Decontaminated, removed, and replaced with inspectable pipe") 
Abandonedcz) 
Building 776 and 777('~'@ 



Release History 

Known Releases: None'') 

Reference Drawings 

Drawing No. 

15501 -013-M 
25845-XO6-S-6 

25845-X 16-S-4 

25845-XO5-S 

13726-001-2 
246 15-003 
25 847-003 -39 

25845-008-13 

25846-001 -S 

2-4 185 

Orig. Rev. 
m e  Date 
7120183 7/20/90 
77? 

511 1/78 

12/15/77 

2/19/63 3 
1/25/72 
12/15/77 1 

5/11/78 

16/64 

/15/79 

12/15/77 5/22/79 

3/31/59 

Drawing Title 

SITE UTILITY PLAN (B-5) 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN, DETAILS BUILDING 776? 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN DETAILS BUILDING 778 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN DETAILS BUILDING 778 
PLOT AND GRADING PLAN 
RADIOGRAPHY DRAIN PROCESS WASTE DRAIN PLAN 

STORAGE, ELECT INSTR 
REPLACE PROCESS WASTE SYSTEM REMOVABLE TOP SLAB SECTIONS & 
DETAILS 
REPLACE UNINSPECTABLE WASTE SYSTEM NEW PIPING BUILDING 776 & 

REPLACE UNINSPECTABLE WASTE SYSTEM TRANSFR PUMPS-FIR WATER 

778 - 
UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 

Comments 

Reference 3 refers to drawing numbers 25845x06s and 25845x07s. 
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OPWL PIPE DATA SUMMARY: P-30.1 

Location 

Building or Area: Building 777 
General Location: 
Location - Features: 

Northwest comer of Building 777 

North - East g&! Feature 

Spur (identified in OU-9 Work Plan) 
37669 20770 intersection with P-30 
37669 20798 Building 777 

source:15501-13 and 15501-21 

Physical Description 

Configuration: 
Total Length: 
Outside Length: 

3-inch stainless-steel pipe") 
25 feet 
25 feet 

P-30 (6-inch stainless-steel pipe)(") - OPWL Connections: 

Past Usage and Current Status 

Date of Installation: 1952") 
Date of Abandonment: 
Current Status: Abandoned@) 
Waste Source: Building 777(9*'Q 

1981'd'W 24615-3) 

Release History 

Known Releases: Unknown 

Reference Drawings 

Ong. Rev. 
Drawing No. m e  Date Drawine; Title 

246 15-003 1/25/72 RADIOGRAPHY DRAIN PROCESS WASTE DRAIN PLAN 

Comments 
None 
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OPWL PIPE DATA SUMMARY: P-30.2 

Location 

Building or Area: Building 777 
General Location: 
Location - Features: 

Northwest comer of Building 777 

. North - East Feature 

Spur (new) 
37678 20769 
37675 20807 
37678 20807 

intersection with P-30 
elbow 
Building 777 

source: 15501-13 and 15501-21 

Physical Description 

Configuration : 
 TO^ Length: 
Outside Length: 

OPWL Connections: P-30 (6-inch stainIess-steel pipe)(dwg 24615-3) 

Past Usage and Current Status 

1972(d~g 24615-3) Date of Installation: 
Date of Abandonment: October 1982") 
Current Status: AbandonedCL) 
Waste Source: Building 777(9.10) 

Release History 

Known Releases: Unknown 
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Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

24615-003 1/25/72 RADIOGRAPHY D W N  PROCESS WASTE DRAIN PLAN 

Comments 

None 
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OPWL PIPE DATA SUMMARY: 9-31 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 771 and 774 
Tunnel between Buildings 771 and 774'IQ 

North East Feature 

Building 77 1-774 tunnel 
38026 20816.5 
38026 20934 
38062 20970 
38064 20970 
38064 20973 

Building 771 
elbow 
elbow 
elbow 
Building 774 

source: 15501-13 

Physical Description 

Configuration: 

Total Length: 
Outside Length: 
OPWL Connections: 

1952-1961: 3 pipes 
lh-, 1-, and 2-inch stainless steel'D"w'"p 1-8256-71) 

1961- 1983 
2-inch and 3-inch PVC pipes@""k 26629-1, 26629-2) 

167 feet") 
170 feet'") 
P-22 (6-inch cast iron pipe) at Building 771('@ 
T-15 at Building 774(?)(IQ 

Past Usage and Current Status 

Date of Installation: 1952'') 
Date of Abandonment: 
Current Status : Abandoned") 

Waste Source: 

1983(?d&C Welch) 

Drawings indicate work to be done to remove the pipes in the tunnel") 
Buildings 771 and 774('*IQ 



Release History 

Known Releases: None‘’) 

Pipe tunnel has been contaminated”). 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date DrawinE Title 

15501-013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
1-8255-7 1 3/1/61 
26629-001-12 1/5/83 

NEW WASTE TRANSFER LINE PIPING PLAN & SECTIONS 
REPLACE PROCESS WASTE SYSTEM BUILDING 771 TUNNEL & PIPING 
PLAN 

Comments 

Reference 3 refers to drawing number 26629-1. 
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OPWL PIPE DATA SUMIMARY: P-32 

Location 

Building or Area: Building 778 
General Location: 
Location - Features: 

North of Building 778''~'~; north OP'.'~) and beneath(I0) Building 777 

- North - East Feature 

37353.7 20576 Building 778 
37367 20576 elbow 
37367 20768.5 elbow 
3759 1.8 20768.5 south end of Building 776 
37637 20768.5 north end of Building 776 
37710 20768.5 Building 730 (T-9 & T-10) 

source: 15501-13 and 15501-21 

Physical Description 

Configuration: 6-inch vitrified-clay and steel pipe'') 
4-inch steel and 6-inch cast iron pipe@) 
6-inch cast iron pipe(4) 
4-inch cast iron and 6-inch steel pipe('*'0) 

Total Length: 907 feet'') 
535 feet"' 

Outside Length: 70 feet0) 
' 72 fed4)  

115 feet") 
T-9 and T-10 at Building 730''") 
T-18 at Building 778(IQ 

OPWL Connections: 

Past Usage and Current Status 

Date of Installation: 1957") 
Date of Abandonment: December 1982") 
Current Status: 

Waste Source: Building 778('@ 

Decontaminated, removed, and replaced with inspectable pipe") 
Abandoned") 

Release History 

Known Releases: None'') 
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Reference Drawings 

Orig. Rev. 
Drawine. No. Date Date DrawinP Title 

1550 1-021 -M 7/20/83 5/14/90 SITE UTILITY PLAN (C-5) 
15501 -013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
13726-00 1-2 2/19/63 3/16/64 PLOT AND GRADING PLAN 
25846-001-S 

24615-003 1/25/72 RADIOGRAPHY DRAIN PROCESS WASTE DRAIN PLAN 
25845408-1 3 511 1/78 

12/15/77 5/22/79 REPLACE UNINSPECTABLE WASTE SYSTEM NEW PIPING BUILDING 776 & 
778 

REPLACE PROCESS WASTE SYSTEM REMOVABLE TOP SLAB SECTIONS & 
DETAILS 

STOR, ELECT INSTR 
25847-003-39 12/15/77 11/15/79 REPLACE UNINSPECTABLE WASTE SYSTEM TRNSFR PUMPS-FIR WATER 

Comments 

Reference 3 refers to drawing numbers 25845-XO53, 25845-X065(63?), and 25845-Xl2S. 
"LD" designation given to the portion of this pipe north of Building 777 on the 
LD=Laundry Drain 
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OPWL PIPE DATA SUMMARY: P-33 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 771 and 774 
Between Buildings 771 and 774('*" 

North - East Feature 

38140 20793 
38140 20912 
38140 20936 
38140 20895 

Building 774 
intersection with P-34 
'Building 77 1 
intersection with P-25 

source: 15501-13 
"shown on source drawing, but not identified as an original process waste line" 

Physical Description 

Configuration: 3-inch steel pipe") 
Total Length: 142 feet") 
Outside Length: 140 feet") 
OPWL Connections: P-22 (6-inch cast iron) at Building 771'"' 

P-34 (3-inch steel) north of Building 771C('*'@ 

Past Usage and Current Status 

Date of Installation: 19520387-2' 
Date of Abandonment: 1972") 
Current Status: 
Waste Source: Buildings 771('.1°) 

Release History 

Known Releases: None") 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

~15501-013-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-5) 
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Comments 

do not indicate the configuration of P-33. 
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OPWL PIPE DATA SUMMARY: P-34 

Building or Area: Building 774 
General Location: 
Location - Features: 

South of and beneath Buildings 771C and 774'9.'0' 

North Feature 

38194 
38140 
38 140 
38135 
38087.1 
38048 
38048 
38048 
38005 
379 12 
37912 
37798 
37797 
37714 

20897 
20895 
20912 
20912 
209 12 
20912 
20972 
20988 
20988 
20988 
2 1022 
2 1072 
20988 
20988 

intersection with P-24 
intersection with P-25/P-33 west 
intersection with P-33 east 
north end of 771C (building that connects 771 &774) 
south end of 771C (building that connects 771 &774) 
elbow south of 771C 
west end of Building 774 
elbow west of T-15 and T-17 
south end of Building 774 
intersection with P-25 
elbow south of 774 
intersection west of valve vault 
intersection with P-35 
intersection with P-42 

source: 15501-13, 3549-207E, 14267-9 

Physical Description 

Configuration: 3-inch stainless-steel pipe") 
3-inch steel 

Total Length: 127 feet") 
130 feetCL) 

Outside Length: 198 feet(" 
OPWL Connections: P-25 (3-inch cast iron and steel pipe) south of Building 774@*'@ 

P-33 (3-inch steel pipe) north of Building 771C(9*'Q 

Past Usage and Current Status 

Date of Installation: 1952") 
Date of Abandonment: 1972 
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Current Status: 
Waste Source: 

Abandoned") 
Buildings 771 and 774(991Q 

Release History 

Known Releases: 

map 

At intersection of P-34 with P-33") 
Intersection of P-34 with P-25, T-15, and T-17 identified on location 

as area of reported relase('Q 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1 -013-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-5) 
1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 

5703-002 5/17/52 5/1/53 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 
1-3549-207 5/19/52 5/22/56 INDUSTRIAL WASTE PLAN & PROFILE BUILDING 81 & 74 

23544-20745 7/24/72 9/1/74 PERMANENT PIPING TIE-INS PIPING PLAN 

Comments 
- 

None 



OPWL PIPE DATA SUMMARY: P-34.1 

Location 

Building or Area: Building 713 
General Location: 
Location - Features: 

West and beneath Building 713 

North Feature 

37912 20988 5979 process waste line capped 
37798 20988 5980 elbow 
37798 2 1069 5978 process waste line capped 

source: 15501-13, 3549-207E3, 14267-9 

Physical Description 

Configuration: 3-inch black iron pipe 
Total Length: 83 f e t ( d w g  14267-9) 

Outside Length: 83 f e t ( d w g  14267-9) 

OPWL Connections: P-25 (3 inch cast iron and steel pipe)(dwg 14267-9) 

P-46 

Past Usage and Current Status 

Date of Installation: 1957" *4) 

Date of Abandonment: ' 1969(d~g 14267-9) ' 

Current Status: Abandoned(dW 14267-9) 

Waste Source: Buildings 77 1 

Release History 

Known Releases: Unknown 
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Reference Drawings 

Orig. Rev. 
Drawing - No. Date Date Drawing Title 

1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 

14267-9 1965 1969 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER 
SITE 

Comments 

None 

, 
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OPWL PIPE DATA SUMMARY: P-35 

Building or Area: Pond 207 
General Location: 
Location - Features: 

Valve vault north of T-29 to Pond 207C(9*'0) 

North - East Feature 

37797 2 1077 
37797 21 123 
37797 2 1225 
37785 21 130 

large valve vault north of T-29 
valve vault northeast of T-29 
Solar Pond 207-C 
manhole northeast of T-29 

source: 15501-13, 3763-207C, 14267-9 

Physical Description 

Configuration: 

Total Length: 

Outside Length: 
OPWL Connections: 
43 9 

- 3-inch steel pipe'') 
2 pipes - 3-inch ~ tee l~* '* '~ )  
144 feet") 
135 feetCL) 
142 feet (each)'') 
Valve vault north of T-29 (possible connection to P-25, P-27/P-28, P- 

To P-38 at the manhole northeast of T-29 
P-46), and P-58'*'") 

Past Usage and Current Status 

Date of Installation: 1952(') 
Date of Abandonment: 1982"' 
Current Status: a AbandonedCL) 

Waste Source: ' Building 774, 776, 777, 778, 77ggEQ 
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Release History 

Known Releases: 

reported, 

At intersection of P-35 with P-25''' 
Valve vault north of T-29 identified on location map as area of 
release('@ 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1-013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
14267-009 10/6/69 
1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
14262-009-105 1/20/66 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

None 
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OPWL PIPE DATA SUMMARY: P-36 

Eoca t ion 

Building or Area: Pond 207 
General Location: 
Location - Features: 

Southwest of T-29 to Pond 207-A 

East Feature North - 

3773 1 20990 
3773 1 2 1046 
377 16 2 1050 
377 16 21495 
37716 21538 

Valve vault southwest of Building 703 
elbow 
valve vault south of T-29 
Valve vault west of Pond 207-A 
Solar Pond 207-A 

source: 15501-13,15501-14, and 15507-5 

Physical Description 

Configuration: 3-inch polyvinyl chloride and stainless-steel pipe('*9.'0) 

530 feet0) 
Outside Length: 5 13 feet") 
OPWL Connections: P-20 (3-inch stainless-steel pipe) 

P-2 1 (3-inch stainless-steel pipe) 
P-48 (cast iron pipe) near valve vault west of Pond 207-A 
P-14 (3-inch Saran-lined steel pipe) 

- Total Length: 599 feet'" 

Past Usage and Current Status 

Date of Installation: 1965'') 
Date of Abandonment: December 1982'') 
Current Status: Abandoned in place") 

To be abandoned when system is upgraded to an inspectable system in 

Building 123, 441, 444, 559, 561, 707, 729, 865, 881, 883, 865, and 
the future0) 

Waste Source: 
8890.9.10) 

~ Release History 

Known Releases: At intersection of P-36 with P-20") 
Valve vault west of Pond 207-A identified on location map as area of 

reported release('@ 
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Ref ere n ce Draw i n g s 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

15501 -013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
15501-014-M 7120183 7/20/90 SITE UTILITY PLAN (B-6) 
14262-009- 105 1120166 

1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 

14267-009 1016169 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
15507-005 ? PROCESS WASTE LAYOUT ZONE B-5 

15507-002 11/9/73 PROCESS WASTE LAY OUT ZONE B-5 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

indicate P-36 changes from 3 inch polyvinyl chloride to 3 inch stainless steel as i t  crosses 
from Area B-5 to B-6, with no clear indication of where the transition occurs. 
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OPWL PIPE DATA SUMMARY: P-37 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 730 and Pond 207 
Building 730 to Pond 207 

North - East - Elev Feature 

37728.3 
37728.3 
377 15.3 
377 15.3 
37715.3 
37715.3 
37715.3 
37715.3 
37715.3 

37715.3 

20768 
20944 
20957 
21037 
21043 
21048 
21051 
21055 
21497 

21538 

"Building 730 (T-9, T-10)" 
elbow 
elbow 
valve 
intersection with P-59 
intersection with P-44 
intersection with P-42 
valve 
valve vault west of Solar Pond 207-A (intersection with 
P-37 spur) 
Solar Pond 207-A 

P-3.7 spur: (Utility drawing shows two pipelines) - 
37715.3 2 1497 

37449 21497 
37449 2 1860 

valve vault west of Solar Pond 207-A (intersection with 
P-37 spur) 
elbow/valve pit 
Solar Pond 207-B 

source: 15501-13,15501-14 and 15501-22 and work plan dwgs. 

Physical Description 

Configuration: 3-inch steel, polyvinyl chloride, and vitrified clay pipe('~9.10' 
3-inch pipeo) 
3-inch steel(4) 

Total Length: 1449 feet") 
1500 feetc2) 
1055 feetc4) 

Outside Length: 1350 feete) 
OPWL Connections: P-47 (3 inch cement-asbestos pipe) near valve vault west of Pond 207-A(9.10) 

T-9 and T-10 at Building 730"') 
Valve vault west of Pond 207-A (possible connection to P-36)(9.'0' 
P-42 (3 inch stainless-steel pipe)'*4*9*'0' 
P-44 (3 inch steel pipe)") 
P-59 (3 inch black iron pipe) 
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Past Usage and Current Status 

Date of Installation: 1957''~~) 
Date of Abandonment: December 1982") 
Current Status: Abandoned'') 
Waste Source: Buildings 774, 776, 777, 778, and 779'9*1") 

Release History 

Known Releases: At intersection of P-37 with P-20, P-36, and P-38(') 
Northern half of section west of Pond 207-A identified on location map as area 
of reported release"") 

Reference Drawings 

Drawing No. 

15501 -0 13-M 
15501 -0 14-M 
1550 1 -022-M 
14262-009- 105 
25845-X 12-S- 12 - 
15507-002 
25845-X 12-S-12 

1-3763-207 
25847-003-39 

14267-009 
15507-005 
25845-XO9-S 

2-4 1 85 
14602-00 1 
25845-008- 13 

2-4184 

Ong. Rev. 
- -  Date Date 

7120183 7/20/90 
1/20/83 1/20/90 
7/20/83 7/20/90 
1120166 
12/15/77 

11/9/73 
121 15/77 

6/5/56 
12/15/77 11/15/79 

10/6/69 

12/15/77 

3/31/59 

511 1/78 

313 1/59 

Drawing Title 

SITE UTILITY PLAN (B-5) 
SITE UTILITY PLAN (B-6) 
SITE UTILITY PLAN (C-6) 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 
PROCESS WASTE LAYOUT ZONE B-5 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING ABANDON 
PLAN 
FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
REPLACE UNINSPECTABLE WASTE SYSTEM TIZNSFR PUMPS-FIR WATER 
STOR, ELECT INSTR 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN DETAILS BUILDING 779 

UTILITY PLAN BUILDING 79 
REPLACE PROCESS WASTE SYSTEM REMOVABLE TOP SLAB SECTIONS & 
DETAILS 

PROCESS WASTE LAYOUT ZONE B-5 

UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 

UNDERGROUND UTILITIES LAYOUT ZONES G-5 & H-5 



Comments 

Reference 3 refers to drawing number 25845-Xl2S. 

Destination of P-37 as it goes south of Pond 207-A in unclear. Closure Plan(''') indicates a continuation to 
Pond 207-B. Utility drawings(9) suggest a connection west of Pond 207-B to a 3 in. cement-asbestos and 
polyvinyl chloride pipe terminating at Building 910. This pipe has not been identified as OPWL. 

Closure plan(l@ indicates several sections of P-37 have been removed. 



OPWL PIPE DATA SUMMARY: P-38 

Location 

Building or Area: 
General Location: 
Location - Features: 

Pond 207 
Valve vault northeast of T-29 to south of Pond 207-A 

Two configurations supplied for P-38 
First, from Drawing 5703-3, the original configuration. The second alinement is from the utility plan and 
work plan and identifies the realignment associated with Building 779 construction. 

East Feature North - 

Original Alignment: 

37785 21 130 5975.56 manhole northeast of T-29 
37400 2 1403 5974.05 elbow beneath 779 
37400 21470 5962.05 manhole east of 779 - 

Second Alignment: 

37785 21 130 5975.56 manhole northeast of T-29 
377 13 2 1204 elbow 
377 13 2 1470 manhole west of Pond 207-A 
37595 2 1470 elbow 
37573 2 1492 elbow 
37400 2 1492 manhole (intersection with P-39) 

Physical Description 

Configuration: 

Total Length: 

Outside Length: 
OPWL Connections: 

6-inch vitrified-clay pipe (original) 
1 0-inch ~itrified-clay('*~-~-'@ (replacement) 
800 feet") 
700 feeto' 
660 feet(4) 
688 fed9)  
P-39 (6-inch vitrified-clay pipe) southwest of Pond 207-A(9*'@ 
P-45 (6-inch vitrified-clay pipe) at valve vault northeast of T-29(9*'0) 
P-35 (3-inch steel pipe) at the manhole northeast of T-29 
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P-46 (3-inch steel pipe) at the manhole northeast of T-29 
P-61 (4-inch vitrified-clay pipe) at the manhole northeast of tank 
T-29 

Past Usage and Current Status 

Date of Installation: 1952") 
Date of realignment: mid 1960's 
Date of Abandonment: December 1982") 
Current Status: Abandoned") 
Waste Source: Building 703, 774(?), 776, 777, 778, and 779"*'@ 

Release History 

Known Releases: Northern half of section west of Pond 207-A identified on location map 
as area of reported release('') 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawine Title 

1550 1-0 13-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-5) - 
15501 -014-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-6) 
15501-022-M 7/20/83 7/20/90 SITE UTILITY PLAN (C-6) 
5703-003 2/3/53 5/20/53 INDUSTRIAL WASTE-HOLDING TANK TO OUTFALL PLAN & PROFILE 
5703-003 2/3/53 ? INDUSTRIAL WASTE-HOLDING TANK TO OUTFALL PLAN & PROFILE 
14602- 1 1965 ? UTILITY PLAN, BUILDING 779 

Comments 

The Closure Plan('@ does not indicate the configuration of this pipe. 
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OPWL PIPE DATA SUMMARY: P-39 

Location 

Building or Area: 
General Location: 
Location - Features: 

Pond 207 and Building 988 
South of Pond 207-A to south of Building 988('*'O) 

North - East Feature 

37400 2 1492 manhole (intersection with P-38) 
37400 22205 5962 manhole southeast of Pond 207-B 
37334.8 22652 5949.6 manhole (intersection with P-40) 
37307 22840 5926 manhole near security zone fence 
37287 23239 5903 catch basin, P-39/Building 995 outfall 

Bldg 990 spur (spur not shown on utility drawing; only on work plan) 
37400 22205 5962 manhole (intersects with P-39) 
37376 22236 appears to connect to storm sewer 

Spur west of Bldg 988 
37300 22928 
37175 22925 - 

P-39 intersection 
termination 

source: 15501-22,15501-23, 15501-24, and 5703-3 

Physical Description 

Configuration: 
Total Length: 

Outside Length: 
OPWL Connections: 

6-inch vitrified clay ~ i p e ( ' * ~ , ' , ' ~  
1817 feet") 
2020 feet@) 
2190 feet(4) 
1787 feet") 
P-38 (10-inch vitrified-clay pipe) south of Pond 207-A(9*'0) 
P-40 (6-inch fiberglass pipe) northeast of Building 990"*'@ 

Past Usage and Current Status 

1 1952(Drawing 5703-3 Date of Installation: 
Date of Abandonment: December 1982") 
Current Status: Abandoned in place") 
Waste Source: Building 703, 774, 776, 777, 778, 779(9.'Q 
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Release History 

Known Releases: 

release('@ 

At P-39, east end of pipe'') 
East end of pipeline identified on location map as area of reported 

Reference Drawings 

Drawing No. 
- 
15501 -022-M 
15501-023-M 
1550 1 -024-M 
5703-003 
5703-003 

2-4 187 
5703-004 

or ig  . 
Date 

7/20/83 
7120183 
7/20/83 
2/3/53 
2/3/53 
2/3/53 
3/31/59 

Rev. 
Date 

7/20/90 
6/14/90 
6/14/90 
? 
5120153 
5/20/53 

Drawinf-' Title 

SITE UTILITY PLAN ((2-6) 
SITE UTILITY PLAN (C-7) 
SITE UTILITY PLAN (C-8) 
INDUSTRIAL WASTE-HOLDING TANK TO OUTFALL PLAN & PROFILE 
INDUSTRIAL WASTE-HOLDING TANK TO OUTFALL PLAN & PROFILE 
INDUSTRIAL WASTE-HOLDING TANK TO OUTFALL PLAN & PROFILE 
UNDERGROUND UTILITIES LAYOUT ZONES J-5 & J-6 

Comments 

Closure plan('@ indicates P-39 has a south-trending branch (approximately 72 feet) to Building 990 in Area 
C-7 and a south-trending branch (approximately 127 feet) west of Building 988 in Area C-8, which are not - 
indicated in the utility drawings''). 
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OPWL PIPE DATA SUMMARY: P-40 

Location 

Building or Area: 
General Location: 

Pond B-2 
Northeast of Building 990 to Pond B-2(99'Q 

Location - Features: 
North - East & Feature 

37334.8 

37376 
37430 
37474 
37480 
37565 
37600 
375 85 

39) 
.. . 

22652 

22900 
23030 
23090 
23433 
23700 
24000 
241 10 

manhole northwest of Building 990 (intersection with P- 

elbow west of Building 995 
elbow northwest of 990 
elbow north of Building 990 
crosses road 
elbow northwest of B-1 pond 
elbow north of B-1 dam 
B-2 pond termination 

source: 15501-23, 15501-24, and 37348-C041 

Physical Description - 
Configuration: 
Total Length: 

6-inch fiberglass 
1617 feetc2) 

Outside Length: 1617 feet 
OPWL Connections: P-39 (6-inch vitrified-clay pipe) northeast of Building 990(9*'0) 

Past Usage and Current Status 

Date of Installation: 1972") 
Date of Abandonment: December 1982") 
Current Status: Abandoned") 
Waste Source: Building 703, 774, 776, 777, 778, 779'9.'Q 

Release History 

Known Releases: None'') 
Small leak in portion of line under perimeter road to Pond B-2 resulting 

Entire pipeline identified on location map as area of reported 
from cable laying operation; line replaced(4) 

release('') 



Reference Drawings 

Orig. Rev. 
Drawinp No. m e  Date Drawing Title 

1550 1 -023-M 7120183 6/14/90 SITE UTILITY PLAN (C-7) 
15501-024-M 7/20/83 6/14/90 SITE UTILITY PLAN (C-8) 
37348-C04 1 SITE UTILITY PLAN 

Comments 

Fiberglass pipeline outside of security fence was all above ground. Most of the line has been removed. 
Two sections of pipe are still present on the hillside, one 200-foot section north of Building 995, and one 
50-foot section east of Building 995 fence. Only 100 feet is below ground surface. 
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OPWL PIPE DATA SUMMARY: P-41 

Location 

Building or Area: Building 779 
General Location: Building 730 to west ~ f e . ' ~  and beneath(lQ Building 779 
Location - Features: 

North East 

37730.3 
37730.3 
37717 
37717 
377 14 
37714 
37714 
37710 
37665 
37554 
37554 

P-41.1 Spur - 

20765 
20946 
20958 
20982 
20982 
2 1050 
21052 
2 1054 
21 101 
21 101 
21 105.7 

377 17 20982 
37797 ,20982 
37797 21069 

Feature 

Building 730 (T-9 & T-10) 
elbow south of Building 702 
elbow south of Building 702 
pipeline tee south of Building 703 
elbow southwest of Building 703 
intersection with P-43 south of Building 703 
elbow in valve vault southwest of T-29 
valve in valve vault southwest of T-29 
elbow 
elbow west of Building 779 
Building 779 

pipeline tee 
elbow north of Building 703 
large valve vault north of T-29 

source: 15501-13,15501-21, and 25845-XO9S 

Physical Description 

Configuration : 

Total Length: 

Outside Length: 

OPWL Connections: 

3-inch vitrified-clay pipe'') 
2- and 3-inch vitrified-clay, black iron, and stainless-steel pipeo) 
3-inch stainless-steel pipe(4) 
3-inch vitrified-clay and cast iron pipee.l0) 
1537 feet'') 
2120 feet@' 
164 feet'4' 
495 feet'2' 
485 feet") 
T-9 and T-10 at Building 730'") 
T-19, T-20, and T-38 at Building 779'") 
P-43 (3-inch steel pipe) 
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Past Usage and Current Status 

Date of Installation: 1957''~~) 
Date of Abandonment: December 1982") 
Current Status: Abandoned(') 
Waste Source: Buildings 776, 777, 778, and 779'9.'Q 

Release History 

Known Releases: Pipeline west of Building 779 identified on location map as area of reported 
reIease('0) 

Reference Drawings 

Drawine No. 

15501-013-M 
15501 -02 1 -M 
25845-008-1 3 

25845-XO3-S-3 
14602-001 

15507-OO5 
2347 1-30 1-9 

14267-009 
25 847-0 10-44 

2-4185 
25847-003-39 

25845-X10-S 

146 1 8-009 

25845-Xll-S-11 

15507-002 
25845-X12-S-12 

25845-X12-$12 

14262-009- 105 

Orig. Rev. 
- -  Date Date 

7120183 7/20/90 
7120183 5/14/90 
5/11/78 

12/15/77 

11/2/72 3/1/75 
? 
1016169 
12/15/77 2/12/78 

3/31/59 
12/15/77 11/15/79 

12/15/77 

? 

12/15/77 

1 1/9/73 
12/15/77 

121 15/77 

1120166 

Drawing Title 

SITE UTILITY PLAN 03-5) 
SITE UTILITY PLAN (C-5) 
REPLACE PROCESS WASTE SYSTEM REMOVABLE TOP SLAB SECTIONS & 
DETAILS 
REPLACE UNINSPECTABLE WASTE SYSTEM REMOVAL PLAN 
UTILITY PLAN BUILDING 79 
BUILDING & PLENUM DRAINS PIPING & INSTRUMENTATION DIAGRAMS - 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 
REPLACE UNINSPECTABLE WASTE SYSTEM TRANSFER 

PROCESS WASTE LAYOUT ZONE B-5 

PUMPS-BASEMENT 
UNDERGROUND UTILITIES LAYOUT ZONES G-6, G-7, H-6 & H-7 
REPLACE UNINSPECTABLE WASTE SYSTEM TRANSFER PUMPS-FIR 
WATER STORAGE, ELECTRICAL INSTR 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING, 
ABANDONMENT PLAN DETAILS BUILDING 779 

BUILDING 79 
REPLACE UNINSPECTABLE WASTE SYSTEM PIPING REMOVAL PLAN 
BUILDING 779 BSMT 
PROCESS WASTE LAYOUT ZONE B-5 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING ABANDON 
PLAN 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

PROCESS WASTE FLOW DIAGRAMS & EQUIPMENT INSTALLATION - 

Comments 

Reference 3 refers to drawing numbers 25845-X-O9S, 25845-X10S, and 25845-Xl2S. 
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OPWL PIPE DATA SUMMARY: P-41.1 

Location 

Building or Area: Building 703 
General Location: 
Location - Features: 

West and north of Building 703 

North - East Feature 

P-41A spur 

377 17 20982 
37797 20982 
37797 2 1069 

pipeline tee 
elbow north of Building 703 
large valve vault north of T-29 

source: 15501-13,15501-21, and 25845-XO9S 

Physical Description 

Configuration: 3-inch black iron 
Total Length: 

OPWL Connections: 

100 feet(dwg 14267-9) 

Outside Length: 100 feet(dwg 14267-9) 

- 
P-4 1 (3-inch stainless-steel pipe)(dwg 14267-9) 

P-43 (3-inch steel pipe)(dwg 14267-9) 

P-46 (3-inch steel)(dwg 14267-9) 

Past Usage and Current Status 

Date of Installation: 1957" s4) 

Date of Abandonment: 
Current Status: Abandoned 
Waste Source: 

1969(dwg 14267-9) 

Buildings 776, 777, and 778 

Release History 

Known Releases: 
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Reference Drawings f 

Orig. Rev. 
Drawing No. m e  Date Drawing Title 

14267-009 

1-3763-207 

1965 1969 

1956 

Relocation of process waste lines at new cooling tower site 

Facility 207 piping p1.m waste discharge 

Comments 

None 
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OPWL PIPE DATA SUMMARY: P-42 

Location 

Building or Area: Building 779 
General Location: 
Location - Features: 

West oF9*l@ and beneath'") Building 779 

North - East Feature 

37715 21015 intersection with P-34 
377 14 21051 5978.43 elbow 
37710 21053 valve 
37653 21 100 elbow 
37553 21 100 elbow 
37553 21 105.7 Building 779 

source: 15501-21,15501-21,14267-9 and 3763-207 

Physical Description 

Configuration: 

Total Length: 
- 

Outside Length: 

OPWL Connections: 

3-inch cast iron pipe") 
3-inch stainless-steel ~ ipe"*~ .~* '@ 
213 feet'" 
280 feet") 
164 f e d 4 '  
204 feetCL) 
188 fedg)  
P-37 (3-inch pipe) southwest of T-29(9.'Q 
T-19, T-20, and T-38 at Building 779"") 

Past Usage and Current Status 

Date of Installation (original): 1957''*4' 
Date of New Pipe Installation: 
Date of Abandonment: December 1982"' 

1965 

Current Status: 

Waste Source: 

Decontaminated, removed, and replaced with inspectable pipe") 
Abandoned@ 
Building 779('*'@ 
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Release History 

Known Releases: At intersection of P-42 with P-37') 
Pipeline outside of Building 779 identified on location map as area of 

I 

reported release(") 
Reference Drawings 

DrawinP No. 

15501-013-M 
1550 1-021-M 
25845-XO3-S-3 
1 5507 -002 
25845-Xll-S-11 

14267-009 
25845-X 124-12 

25847-010-44 

25845-X 124-12 

14262-009-105 
15507-005 
14602-00 1 
25845-XO9-S 

146 18-009 

Ong. Rev. 
- -  Date Date 

7120183 7/20/90 
7120183 5/14/90 
12/15/77 
11/9/73 
12/15/77 

1016169 
12/15/77 

12/15/77 2/12/78 

121 15/77 

1120166 
? 
? 
1211 5/77 

? 

Drawing Title 

SITE UTILITY PLAN (B-5) 
SITE UTILITY PLAN (C-5) 
REPLACE UNINSPECTABLE WASTE SYSTEM REMOVAL PLAN 

REPLACE UNINSPECTABLE WASTE SYSTEM PIPING REMOVAL PLAN 
BUILDING 779 BASEMENT 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING ABANDON 
PLAN 
REPLACE UNINSPECTABLE WASTE SYSTEM TRANSFER 
PUMPS-BASEMENT 
REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 
PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

UTILITY PLAN BUILDING 79 
REPLACE UNINSPECTABLE PROCESS WASTE SYSTEM PIPING 
ABANDONMENT PLAN DETAILS, BUILDING 779 

BUILDING 79 

PROCESS WASTE LAYOUT ZONE B-5 

PROCESS WASTE LAYOUT ZONE B-5 - 
PROCESS WASTE FLOW DIAGRAMS & EQUIPMENT INSTALLATION - 

Comments 

Reference 3 refers to drawing numbers 25845-X-093, 25845-X10S, and 25845-X 12s. 

Terminal end beneath Building 779 plugged per detail "XOl", drawing 25845-XO5"). 
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OPWL PIPE DATA SUMMARY: P43 

Location 

Building or Area: 
General Location: 

Building 703 
Southwest of T-29 to valve vault north of T-29(9.'0) 

Location - Features: 
North - East Feature 

377 14 21049 intersection with P-4 1 
37768 21050 5979.25 elbow northwest of T-29 
37789 21069 5979.21 elbow northwest of T-29 
37797 21069 elbow northwest of T-29 
37797 21076 second valve vault north of T-29 

source: 15501-13, 15507-5, 14267--9 

Physical Description 

Configuration: 3-inch steel pipe('*3.9n'0) 
Total Length: - 103 feet") 

90 feet@' 
105 feeto) 

P-4 1 (3-inch vitrified-clay pipe) southwest of T-29(9*'0) 
Valve vault north of T-29 (possible connection to P-25, P-27/P-28, P- 

Outside Length: 100 fed9 '  
OPWL Connections: 

29, P-35, and P-46)'9*'0) 

Past Usage and Current Status 

1969@"W'̂ p 14267-9) Date of Installation: 
Date of Abandonment: December 1982('.2*3) 
Current Status: Abandoned") 
Waste Source: 
Waste Characterization: 

Buildings 776, 777, 778, and 779(9b'Q 



Release History 

Known Releases: Large valve vault north of T-29"' 
Entire pipeline identified on location map as area of reported 

Valve vault located southwest of T-29 
release('@' 

Reference Drawings 

Orig. Rev. 
Drawing No. m e  Date Drawing Title 

15501-0 13-M 7120183 7120190 SITE UTILITY PLAN (B-5) 
25845-X 124- 12 121 15/77 

14267-009 10/6/69 

REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 
ABANDONMENT PLAN 
RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

15507-005 PROCESS WASTE LAYOUT ZONE B-5 
15507-OO2 11/9/73 ' PROCESS WASTE LAYOUT ZONE B-5 
14262-009- 105 1120166 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 

Comments 

Reference 3 refers to drawing number 25845-X 12s. 
"LD" designation given this pipe on the LD =Laundry Drain 
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OPWL PIPE DATA SUMMARY: P-44 

Location 

Building or Area: Building 703 
General Location: 
Location - Features: 

Valve vault southwest of Building 703 to valve vault north of T-29'9*'Q 

North j3& Feature 
37795 2 1076 second valve vault north of T-29 
37795 21074 elbow west of valve vault 
37789 2 1074 5979.71 elbow south of valve vault 
37767 2 1048 5979.29 elbow northwest of T-29 
37715 21048 5978.83 elbow intersection with P-37 

source: 15501-13, 15507-5, 14267-9 

Physical Description 
- 

Configuration: 3-inch steel pipe") 
Total Length: 92 feet") 

70 feet@) 
75 feet"' 
135 f e d 9 )  
Valve vault north of T-29 (possible connection to Lines P-25, and 

P-37 (3-inch steel pipe) at valve vault southwest of T-29 
P-59 (3-inch black iron pipe) west of valve vault north of T-29 

OPWL Connections: 
P-29'9.lQ 

Past Usage and Current Status 

Date of Installation: 1969"' 
Date of Abandonment: December 1982") 
Current Status: Abandoned") 
Waste Source: Buildings 123, 441, 444, 559, (561?), 707, 865, 881, 883, and 889(91'Q 



Release History 

Known Releases: At intersection of P-44 with P-25") 
Pipeline east of Building 703 identified on location map as an area of 

reported release('@ 

Reference Drawings 

Ong. Rev. 
Drawint! - No. Date Date Drawing Title 

15501-013-M 7120183 7/20/90 SITE UTILITY PLAN (B-5) 
25845-X12-S-12 12/15/77 REPLACE UNINSPECTABLE WASTE SYSTEM OUTSIDE PIPING 

ABANDONMENT PLAN 
14267-009 1016169 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

14262-009-105 1120166 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
15507-002 11/9/73 PROCESS WASTE LAYOUT ZONE B-5 

15507-005 PROCESS WASTE LAYOUT ZONE B-5 

Comments 

Reference 3 refers to drawing number 25845-X12S. 
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OPWL PIPE DATA SUMMARY: P-45 

Location 

Building or Area: 
General Location: 
Location - Features: 

North East 

37746 
37746 
37728 
37728 
37763 
37780 
37783 

21043 
21049 
21067 
21091 
21 126 
21 126 
21 130 

Building 703 
Building 703 to manhole northeast of T-2q9*'") 

Feature 

Building 703 
elbow 
elbow 
elbow 
elbow 
elbow 
manhole northeast of T-29 

source: 1550 1-13 

Physical Description 
- 

Configuration: 
Total Length: 

OPWL Connections: 

6-inch vitrified-clay ~ i p e ( ~ * ' O )  
125 feete) 
130 feet") 
P-38 (10-inch vitrified-clay pipe) at valve vault northeast of T-29(9*1Q 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: 
Current Status: 
Waste Source: 

1966@"W'"p 15507-5) 

Unknown 
Temporarily in use; to be abandoned0) 
Building 703(9*1Q 

Release History 

Known Releases: Nonee) 
West end of pipeline identified on location map as area of reported 

re1ease"Q 
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Reference Drawings 
. -  

Ong. Rev. 
Drawing No. m e  Date Drawing Title 

15501-013-M 7120183 7120190 SITE UTILlTY PLAN (B-5) 
14262-009-105 1120166 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
14267-009 1016169 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

See comments for P-38 regarding the 4 inch vitrified clay pipe at the valve vault northeast of T-29. 
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OPWL PIPE DATA SUMMARY: P-46 

Location 

Building or Area: Pond 207 
General Location: 
Location - Features: 

Valve vault north of Tank T-29 to Pond 207-C(9*'0) 

North - East Feature 

37798 21077 
37798 21 123 
37798 2 1225 
37785 21130 

second valve vault north of T-29 
valve vault northeast of T-29 
Solar Pond 207-C 
manhole northeast of T-29 

source: 15501-13,14267-9, 3763-207 

Physical Description 

Configuration: 3-inch ~ t e e l ~ 9 ~ * ' ~ )  
Total Length: 135 feet") 

140 feet0) 
142 feet") 
Vault north of T-29 (possible connection to P-25, P-27/P-28, and P- 

* 

OPWL Connections: 
3 8)@. 10) 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: 
Current Status: Abandonedo) 
Waste Source: Building 771, 774(?)(9*'0) 

Unknown (possibly 1952) 
Unknown (possibly 1982) 

Release History 

Known Releases: 

(wpf) fb~\ou9\cc~hmcm\opw1sum 10/13/94 

Noneo) 
Valve vault north of T-29 identified on location map as'area of reported 

release('@ 
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Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

15501 -0 13-M 7/zo/m 7120190 s m  UTILITY PLAN p-5) 
14267-009 10/6/69 
14262-009-105 1/20/66 PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECTION & DETAILS 
1-3763-207 6/5/56 FACILITY 207, PIPING PLAN, WASTE DISCHARGE 

RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER SITE 

Comments 

"LD" designation given this pipe on the drawings@p'@. LD =Laundry Drain 



OPWL PIPE DATA SUMMARY: P-47 

Location 

Building or Area: Pond 207-C 
General Location: 
Location - Features: 

Pond 207-C to near valve vault west of Pond 207-A 

East Elev Feature North - 

37813 21460 
378 13 2 1483 
37805 2 1483 
37774 2 1483 
37765 2 1500 
37712 2 1 5 0  
37712 2 1497 

Solar Pond 207-C 
elbow 
valve 
elbow 
elbow 
elbow 
intersection with P-37 

source 15501-14 

- Physical Description 

Configuration: 
Total Length: 

OPWL Connections: 

3-inch cement-asbe~tos(~~'') 
125 feet@) 
135 feetc9) 
P-37 (3-inch steel/stainless-steel pipe) near valve vault west of 

Pond 207-A(9*10) 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: 
Current Status: 
Waste Source: 

Unknown 
Unknown 
Temporarily in use; to be abandoned@) 
Building 774(?)(9*'Q 

Release History 

Known Releases: Noneo) 
Valve vault west of Pond 207-A identified on location map as area of 

reported release('') 
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Reference Drawings 

Orig. Rev, 
Drawine No. && Date Drawing Title 

1550 1-014-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-6) 

Comments 

 drawing^(^.'^) indicate P-47 is a secondary reverse osmosis brine pipe, not a process waste pipe. 
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OPWL PIPE DATA SUMMARY: P-48 

Location 

Building or Area: Pond 207 
General Location: South and beneath(IQ Building 788 
Location - Features: 

North - East Feature 

37716.3 2 1494 intersection with P-36 
37930 2 1495 intersection with P-49(?) 

"the existence of this line has not been verified; it is shown on work plan as "?" and is not on utility 
drawing. 

source: work plan drawings 

Physical Description 

Configuration: Cast I r o n m  
Total Length: 193 feet(') 
Outside Length: 65 feet'') 
OPWL Connections: P-36 (3-inch stainless-steel pipe) near valve vault west of Pond 207- 

A (9.10) - 
Past Usage and Current Status 

Date of Installation: Unknown 
Date of Abandonment: Unknown 
Current Status: 

Waste Source: Building 774 

To be abandoned when the system is upgraded to an inspectable system 
in the futureQ 

Release History 

Known Releases: NoneCL) 
Valve vault west of Pond 207-A identified on location map as area of 

reported release('@ 

Reference Drawings 

Drawine. No. Date &I& Drawing Title 
Orig. Rev. 

1550 1-014-M 7/20/83 7/20/90 SITE UTILITY PLAN (B-6) 

do not indicate the configuration of P-48. Destination of P-48 unclear. 



OPWL PIPE DATA SUMMARY: P-49 

Location 

Building or Area: Pond 207 
General Location: 
Location - Features: 

Between Ponds 207C and 207-A(9*'0) 

North - East & Feature 

37927 21536 
37934 21453 

Solar Pond 207-A 
Solar Pond 207-C 

source: 15501-14 and 19379-4 

Physical Description 

Configuration: 8-inch cast iron 
Total Length: 85 feet0) 
Outside Length: 60 feetQ) 

85 feet''@ 
OPWL Connections: 

Past Usage and Current Status 

Date of Installation: Unknown 
Date of Abandonment: Unknown 
Current Status: 
the futuree) 
Waste Source: Building 774(?)(','') 

To be abandoned when system is upgraded to an inspectable system in 

Release History 

Known Releases: Unknown 
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Ref e re n ce Draw i n g s 

Orig. Rev. 
Drawing No. Date m e  DrawinE Title 

1550 1-014-M 7120183 7/20/90 SITE UTILITY PLAN (B-6) 
19379-003-3 1/4/71 7/9/70 EVAP POND 207C PIPING SYSTEM PLAN & DETAILS 
19379-0044 7/9/70 1/4/71 EVAP POND 207C PIPING SYSTEM DETAILS 

Comments 

Unclear if a portion of P-49 was removed for construction of Building 788A"'. 
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OPWL PIPE DATA SUMMARY: P-50 

Building or Area: Pond 207 
General Location: 
Location - Features: 

Between Ponds 207-A and 207-B(9.'0) 

North Feature 

37970 2 1859 
37970 21818 
37967 21818 
37967 2 1 809 
37964 2 1809 
37964 2 1793 
37964 21757 

Solar Pond 207-B 
elbow 
elbow 
elbow 
elbow 
valve 
Solar Pond 207-A 

note: configuration given for P-50 is slightly different than work plan and utility plan source provided 
below seems to give more detail than work plan and/or utility plan 

source: 6393-207B 

Physical Description - 
Configuration : 
Total Length: 

Outside Length: 
OPWL Connections: 

8-inch cast iron 
105 feetQ 
85 feet") 
55 
None(9. 10) 

Past Usage and Current Status 

Date of Installation: Unknown 
Date of Abandonment: Unknown 
Current Status : 
the future01 
Waste Source: Building 774(?)(9*'Q 

To be abandoned when system is upgraded to an inspectable system in 

Release History 

Known Releases: Nonep) 
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Reference Drawings 

- Orig. Rev. 
Drawine No. Date Date Drawinp Title 

1550 1-0 14-M 7120183 7/20/90 SITE UTILITY PLAN (B-6) 
1 -6393-207B 2/21/60 3/21/60 INDUSTRIAL WASTE-FACILITY 207-TRANSFR PUMP PIPING & PAD 

EVAPORATION POND 

Comments 

None 
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OPWL PIPE DATA SUMMARY: P-51 

Location 

Building or Area: Building 778 
General Location: Beneath Building 778 
Location - Features: 

source:25845-X05S 

and work plan dwgs. 
and 25845-X16 

Physical Description 

Configuration : 
Total Length: 
Outside Length: 
OPWL Connections: 

4- and 6-inch black iron pipe”) 
170 fed’) 
O(l0) 

T-18 at Building 778(’@ 

Past Usage and Current Status 

Date of Installation: 1957O) 
Date of Abandonment: 1978O) 
Current Status: 
Waste Source: Building 778(’@ 

Abandoned after 5/11/78 (portion above floor slab was removed)”) 

Release History 

Known Releases: Noneo) 

Reference Drawings 

Orig. Rev. 
Drawiniz No. Date Date Drawing Title 

15501-021-M 7/20/83 5/14/90 SITE UTILITY PLAN (C-5) 
25845-XO5-S-5 12/ 15/77 REPLACE UNINSPECTABLE WASTE SYSTEM PIPING ABANDONMENT 

PLAN-BUILDING 778 

Comments 

Reference 3 refers to drawing numbers 25845-X16 and 25845-XO5S. 
Drains and wall penetrations plugged with expansive cement”). 
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OPWL PIPE DATA SUMMARY: P-52 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 443 
South of and beneath Building 443'") 

source: 25 83 8-DO4 
and work plan dwgs. 

Physical Description 

Configuration: 4-inch pipeob) 
Total Length: 280 feetoa) 
Outside Length: 15 feetob) 

42 feet('@ 
OPWL Connections: None(") 

Past Usage and Current Status 

Date of Installation: Unknown - Date of Abandonment: Unknown 
Current Status: 

Waste Source: Building 443'") 

Decontaminated and abandoned in place or removed after 8/10/780b) 
Floor drains plugged and abandoned in placeob) 

Release History 

Known Releases: Noneoa) 

Reference Drawings 

Orig. Rev. 
Drawine: No. Date Date Drawing Title 

15501-009 1/30/67 10/2/68 UTILITY LAYOUT (E-3) 

Comments 

Reference 3a refers to drawing numbers 25838-DX1 and 25838-DO1 through 25838-D05. Reference 3b 
refers to drawing number 25838-X04. 
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OPWL PIPE DATA SUMMARY: P-53 

Building or Area: 
General Location: 
Location - Features: 

Buildings 881 and 887 
Between Buildings 881 and 887 

North - East Feature 

35208.67 20746.75 5978.83 Building 881 - 

35 156 20746.75 elbow 
35156 20723.5 elbow 
35153.67 20723.5 5962.5 8 Building 887 

source: 25609-13-02C & 25609-X08 

Physical Description 

Configuration: 2-inch stainless-steel pipe(4*9*''') 
Total Length: 78 f e d 4 )  
Outside Length: 65 feet") 
OPWL Connections: T-24 and T-32 at Building 887"O 

I Past Usage and Current Status 

Date of Installation: 1 952(4) 
Date of Abandonment: 1 976(4) 
Current Status: 
Waste Source: Building 881('*''') 

Release History 

Known Releases: 

Abandoned under authorization #365556(4) 

Entire pipeline identified on location map as area of reported release'''') 
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Reference Drawings 

Orig. Rev. 
DrawinP - NO. Date Date DrawinP Title 

15501-054-M 7120183 7/20/90 SITE UTILITY PLAN (F-5) 
25609-XO6-19 6/17/76 REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
25609-XO8-2 1 6/17/76 REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
2 4  180 3/31/59 UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
25609-013-M-35 6/17/76 4/28/92 REPLACE PROCESS WASTE SYSTEM SITE PIPING 
25609-013-02C-21 5/13/92 . REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
25609-013-01 C 51 13/92 REPLACE PROCESS WASTE SYSTEM PIPING 

Comments 

Drawing 15507-4 Detail 1(4) 
Drawings (9*10) indicates this pipe is a nitrogen line; not a process waste line. 
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OPWL PIPE DATA SUMMARY: P-54 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 881 and 887 
South of ('J@ and beneath('@ Building 881 to Building 887 

North - East Feature 

35208.67 20682.5 5966.08 Building 881 
35152.59 20682.5 elbow north of manhole 
35138.09 20697.58 elbow west of Building 887 
35138.09 20705.75 5959.5 elbow at northwest comer of vault 
35090 20705.75 elbow at southwest comer of vault 
35090 20707 Building 887 

source: dwg 25609-XO8 and 25609-13-02C 

Physical Description 

Configuration: 
Total Length: 140 feet(4) 

OPWL Connections: 

2.5-inch flex PVC tubing inside 3-inch stainless-steel 

Outside Length: 138 feet") - 
Past Usage and Current Status 

P-6 (3-inch steel pipe) at Building 881(") 
T-24 and T-32 at Building 887'") 

Date of Installation: 1952(4) . 
Date of Abandonment: 
Current Status: 
Waste Source: Building 881") 

N/A (is part of the current transfer system) 
Double contained, authorization #365556(4) 

Release History 

Known Releases: Entire pipeline identified on location map area of reported release(") 

D-112 Draft Find 



Reference Drawings 

Orig. Rev. 
Drawing No. Date Date 

15501-054-M 
25609-0 14-M-36 
25609-0 13-02C-2 1 
25609-X08-21 
25609-0 13-M-35 
25609-XO9-22 
25609-014-01C 
81-619 

1/20/83 7/20/90 
6/11/16 4/28/92 
5/13/92 
6/11/16 
6/11/16 4/28/92 
6/11/16 
5/13/92 
3120152 8/11/53 

1-1693-8 1 5/16/52 2/15/65 
81-INDEX E 11/6/52 8/11/53 
2-4 180 313 1/59 
25609-006-M-28 6/11/16 4/28/92 
25609-01 3-OIC 5/13/92 
2-4 180 3/31/59 

Drawing Title 

SITE UTILITY PLAN (F-5) 
REPLACE PROCESS WASTE SYSTEM PIPING 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM SITE PIPING 
REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
REPLACE PROCESS WASTE SYSTEM PIPING 

BUILDING 81 
PLAN PROCESS WASTE COLLECTION & SEWAGE LIFT STATION 

PROCESS PIPING BELOW 1ST FLOOR-SECTIONS & DETAILS-SOUTH END 

DRAWING INDEX - BUILDING 81 - PROCESS PIPING 
UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
REPLACE PROCESS WASTE SYSTEM SITE PIPING 
REPLACE PROCESS WASTE SYSTEM PIPING 
UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-I 

Comments 

Drawing 15507-1 Detail 1(4) 

- 
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OPWL PIPE DATA SUMMARY: P-55 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 881 and 887 
Between Buildings 881 and 887"~ '~  

North - East Feature 

35208.67 20735.7 5978.54 Building 881 
35 138.67 20735.67 elbow 
35138.67 20732 5960.8 Building 887 

source: 25609-XO8, and 25609- 13-02C 

Physical Description 

Configuration: 4-inch stainless-steel 

Total Length: 158 f e d 4 )  

OPWL Connections: 
Outside Length: 75 feet'9' 

T-24 and T-32 at Building 887(9*'0) 

Past Usage and Current Status 

Date of Installation: 1 952(4) 
Date of Abandonment: 
Current Status: Abandoned 
Waste Source: Building 881(9*10) 

1976OmW'"g 75609-XO8) 

Release History 

Known Releases: Unknown 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

1550 1-054-M 7/20/83 7/20/90 SITE UTILITY PLAN (F-5) 
25609-013-M-35 6/17/76 4/28/92 REPLACE PROCESS WASTE SYSTEM SITE PIPING 
25609-0 13-0 1 C 5/ 13/92 REPLACE PROCESS WASTE SYSTEM PIPING 
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Reference Drawings (continued) 

25609-01 3-02C-2 1 511 3/92 REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 
24180 313 1/59 UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
24180 313 1/59 UNDERGROUND UTILITIES LAYOUT ZONES G-1 & H-1 
25609-XO8-21 6/17/76 REPLACE PROCESS WASTE SYSTEM PIPING REMOVAL 

Comments 

Drawing 15507-1 Detail 1(4) 

"LD" designation given this pipe in drawingsp). LD =Laundry Drain 



OPWL PIPE DATA SUMMARY: P-56 

Location 

Building or Area: 
General Location: 
Location - Features: 

Buildings 771 and 774 
Tunnel between Buildings 771 and 774 

East Feature North - 

Buildings 77 1-774 tunnel 
38026 208 16.5 
38026 20934 
38062 20970 
38064 20970 
38064 20973 

Building 771 
elbow 
elbow 
elbow 
.Building 774 

source: 15501-13 

Physical Description 

Configuration: Three 2-inch and one 1-inch PVC pipes'D"w'"p 266294v 26629-2) - 
Three 1-inch plastic and two 2-inch plastic hose pipes(4) 

Total Length: 167 feet (each)(4) 
Outside Length: 170 feet"' 
OPWL Connections: P-22 (6-inch cast iron pipe) at Building 771('@ 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: 
Current Status: Unknown 
Waste Source: 

19830"W'"p 1-8255-71) 

I 1 ggo@fike Welch) 

Buildings 771 and 774"' 

Release History 

Known Releases: None; lines were in a tunnel, double contained and in~pectable(~) 
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Reference Drawings 

Ong. Rev. 
Drawing NO. Date Date Drawing Title 

1550 1-0 13-M 7120183 7/20/90 SI7T UTILITY PLAN (B-5)  
26629-00 1-12 1/5/83 

1-8255-7 1 3/1/61 

REPLACE PROCESS WASTE SYSTEM BUILDING 77 1 TUNNEL & PIPING 
PLAN 
NEW WASTE TRANSFER LINE PIPING PLAN & SECTIONS 

Comments 

None 

Draft Final 



OPWL PIPE DATA SUMMARY: P-57 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 122 
South of Building 122 
NIA 

Physical Description 

NIA 

Past Usage and Current Status 

NIA 

Release History 

~ Reference Drawings 

N/A 

Comments 

NIA = Not Applicable 
P-57 appears to be an invalid Pipeline Designation 
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OPWL PIPE DATA SUMMARY: P-58 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 703"' 
South and east of Building 703''' 

North - East - Elev Feature 

37728 20990 5980 valve vault southwest of Building 703''' 
37728 21043 elbow southeast of Building 703") 
37796 21043 elbow northeast of Building 703") 
37796 2 1074 5978 valve vault north of T-29") 

Physical Description 

Configuration: 3-inch black iron pipe") 
Total Length: 90 feet'" 
OPWL Connections: P-20 (3-inch stainless-steel pipe) at valve vault southwest of 703 

P-21 (3-inch stainless-steel pipe) at valve vault southwest of 703 
P-35 (3-inch steel pipe) at valve vault north of T-29 
P-29 (4-inch cast iron pipe) at valve vault north of T-29 

- 
Past Usage and Current Status 

Date of Installation: 1952 
Date of Abandonment: 1969") 
Current Status: Abandoned (removal-unknown) 
Waste Source: Buildings in 100, 800, 500, 400 areas (process waste) 

Release History 

Known Releases: Unknown 
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Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

D- 14267-9 1965 1969 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER 

1-3763-207 1956 FACILITY 207 PIPING PLAN WASTE DISCHARGE 
SITE 

Comments 

Ref (1) refers to Drawing 14267-9 

D-120 Draft Final 



OPWL PIPE DATA SUMIMARY: P-59 

Location 

Building or Area: Building 703") 
General Location: 
Location - Features: 

East of Building 703'') 

North East Feature 

37795 21073 5978 valve vault north of T-29") 
37795 21043 5978 elbow west to south'') 
37718 2 1043 5978 process waste line capped at P-37") 

Physical Description 

Configuration: 3-inch black iron pipe'') 
Total Length: 70 feet'') 
OPWL Connections: P-37 (3-inch stainless-steel/PVC/vitrified-clay pipe) at location 

P-46 (3-inch steel pipe) at valve vault north of T-29 
P-25 (3-inch black iron pipe) at valve vault north of T-29 
P-29 (4-inch cast iron pipe) at valve vault north of T-29 

near valve vault southwest of T-29 

- 
Past Usage and Current Status 

Date of Installation: 1952'') 
Date of Abandonment: 1969") 
Current Status: Abandoned (removal-unknown)") 
Waste Source: Building 774 

Release History 

Known Releases: Unknown 

Reference Drawings 

Drawing No. Date Date Drawing Title 
Orig. Rev. 

D- 14267-9 1965 1969 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER 

1-3763-207 1956 FACILITY 207 PIPING PLAN WASTE DISCHARGE 
SITE 

Comments 

Ref (1) refers to Drawing 14267-1 
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OPWL PIPE DATA SUMMARY: P-60 

I 

Building or Area: Tank T-29“~~’ 
General Location: Northwest of T-29(’*2) 
Location - Features: 

North - East &y ‘ Feature 

37783 21080 
37783 21087 
37776 21097 
37776 21224 

valve vault north of T-29C2) 
elbow from east to southeast0) 
elbow from southeast to east‘’) 
outfall into Pond 207-C0’ 

Physical Description 

Total Length: 180 feetQ’ 
Configuration: 

OPWL Connections: 

4-inch black iron or vitrified-clay pipe”) 

P-29 (4-inch cast iron pipe) at valve vault north of T-29 

Past Usage and Current Status 

Date of Installation: 1952 
Date of Abandonment: 1970 
Current Status: Abandoned and removed 
Waste Source: Building 774 

I Release History 

Known Releases: Unknown 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date DrawinP Title 

D-14267-9 1965 

1-3763-207 1956 

969 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER 
SITE 
FACILITY 207 PIPING PLAN WASTE DISCHARGE 

Comments 

Ref (1) refers to Drawing 14267-1, (2) refers to Drawing 1-3763-207, (3) refers to the manhole 
investigation conducted by JEG 
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OPWL PIPE DATA SUMMARY: P-61 

Building or Area: Tank T-29"~~' 
General Location: Northwest of T-29''~~' 
Location - Features: 

East Feature North - 

37785 21080 
37785 21 130 

valve vault north of T-29") 
manhole northeast of T-29") 

Physical Description 

Configuration : 4-inch vitrified-clay pipe") 
Total Length: 70 feet'') 
OPWL Connections: P-29 (4-inch cast iron pipe) at valve vault north of T-29 

P-38 (10-inch PVC and vitrified-clay pipe) at manhole located 
northeast of T-29 

-Past Usage and Current Status 

Date of Installation: 1952 
Date of Abandonment: 1982 
Current Status: Abandoned 
Waste Source: Building 774 

Release History 

Known Releases: Unknown 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

D-14267-9 1965 1969 RELOCATION OF PROCESS WASTE LINES AT NEW COOLING TOWER 

1-3763-207 1956 FACILITY 207 PIPING PLAN WASTE DISCHARGE 
SITE 

Comments 

Ref ( 1 )  refers to Drawing 14267-1, (2) refers to Drawing 1-3763-207 
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OPWL PIPE DATA SUMMARY: P-62 

Location 

Building or Area: Building 559 
General Location: 
Location - Features: 

Between Buildings 559, 561, and 528 

North East - Elev Feature 

Physical Description 

Configuration: 

Total Length: 

Outside Length: 

OPWL Connections: 

2.5-inch PVC 
2.5-inch stainless steel 
1.5-inch stainless steel 
60 feet 
120 feet 
0 feet 
80 feet 
T-7 in Building 528 

Past Usage and Current Status 

Date of Installation: 
Date of Abandonment: 
Current Status: 
Waste Source: 

1976 
NIA 
90 day accumulation 
.Buildings 559 and 561 

Release History 

Known Releases: Unknown 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawing Title 

25607-1 1975 1976 REPLACE PROCESS WASTE SYSTEM, SITE PIPING 

Comments 

Pipeline is currently undergoing closure. Line may be brought back into use for the new transfer system. 
Stainless-steel pipes are inside a 6 inch casing. 
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OPWL PIPE DATA SUMMARY: P-63 

Location 

Building or Area: 
General Location: 
Location - Features: 

North - East 

Building 886 
Between Buildings 886 and 828 

Feature 

Physical Description 

Configuration : 2-inch steel pipe - 40 feet 
3-inch steel pipe - 60 feet 

Total Length: 
Outside Length: 
OPWL Connections: 

100 feet 
100 feet 
OPWL T-22 inside Building 828 
RFP T-11 

-Past Usage and Current Status 

Date of Installation: 1963 
Date of Abandonment: Unknown 
Current Status: Unknown 
Waste Source: Building 886, Building 886 Waste 

Release History 

Known Releases: Unknown 

Reference Drawings 
Orig. Rev. 

Drawing No. m e  Date Drawing Title 
25925-X04 
25926- 1 
25925-1 
14830-4 9/63 
23482-301 8/72 

Process holding and waste pit piping 

Comments 
None 
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OPWL PIPE DATA SUMkMRY: Pa4 

Location 

Building or Area: 
General Location: 
Location - Features: 

Building 886 
Between Buildings 886 and 828 

North &&t Feature 

Physical Description 

Configuration: 

Total Length: 
Outside Length: 
OPWL Connections: 

Four 1-inch stainless-steel pipes inside 8-inch Schedule 40 steel pipe, 
25 feet; and two 1-inch stainless-steel pipes inside 6-inch Schedule 40 
steel pipe, 40 feet 

65 feet 
65 feet 
OPWL T-22 inside Building 828 
RFP T-9 Pu Holding Tank 
RFP T-10 U Holding Tank 

Past Usage and Current Status 

Date of Installation: 1963 
Date of Abandonment: Unknown 
Current Status: Unknown 
Waste Source: Building 886, two 1-inch pipelines carried Pu, two 1-inch pipelines 

carried U 

Release History 

Known Releases: Unknown 
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. Reference Drawings 
Orig. Rev. 

Drawing No. Date Date Drawing Title 

25925-XO4 7/77 NA Subsurface drainage control piping removal plan 
25926- 1 
25925- 1 
25926-2 

14830-4 
14685-1 

1963 
1965 

Process holding and waste pit piping 
Flow diagram uranium test facility 

Comments 

None 

- 
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Location 

Building or Area: 
General Location: 
Location - Features: 

Building 886 
Northwest of Building 828 
From Building 828 to sanitary sewer lift station 

Physical Description 

Configuration: 2-inch ductile iron 

Total Length: 
Outside Length: 
OPWL Connections: 

80 feet 
80 feet 
OPWL T-22 inside Building 828 
RFP T-11 

Past Usage and Current Status 

Date of Installation: 1963 
Date of Abandonment: Unknown 
Current Status: Unknown 
Waste Source: Building 886 Waste, from RFP Tank T-1 1 in Pit 828 

Release History 

Known Releases: Unknown 

Reference Drawings 
Orig. Rev. 

Drawing No. Date Date Drawing Title 

Utility Drawings 
20829- 19 
25925- 1 
14685- 1 1964 Flow diagram uranium test facility 
23482-301 1972 Site and utility plan 

None 
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Location 

Building or Area: 
General Location: 
Location - Features: 

Building 886 
Between Buildings 886 and 828 

Physical Description 

Configuration: 

Total Length: 
Outside Length: 
OPWL Connections: 

2-inch stainless-steel 
4-inch secondary containment 

50 feet 
50 feet 
OPWL T-22 inside Building 828 
RFP T-11 

Past Usage and Current Status 

Date of Installation: 1977 
-Date of Abandonment: Unknown 

Current Status: Unknown 
Waste Source: Building 886 

Release History 

Known Releases: Unknown 

Reference Drawings 

Orig. Rev. 
Drawing No. Date Date Drawine Title 
25926- 1 7/77 Subsurface drainage control new piping plan 
25926-2 7/77 Subsurface drainage control new piping plan 
23402-30 1 10172 Site utility plan 
14830-4 9/63 Process holding and waste pit piping 

Comments 

None 
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APPENDIX D 
OPWL PIPE DATA SUMMARY REFERENCES 

References used to compile the OPWL Pipe Data Summary Sheets are cited as numerical 
superscripts on the sheets. The majority of the data are taken from references cited in the pipe 
data summary sheets contained in Appendix B of the Original Process Waste Lines Closure Plan 
(DOE 1988). No attempt has been made to verify the accuracy of these citations. Following 
are the references cited in the Closure Plan pipe data summaries: 

U.S. Department of Energy. 1986 (November 28). Resource Conservation and 
Recovery Act, Post-Closure Care Permit Application, for  U. S. D. 0. E. - Rocky 
Flats Plant, Hazardous and Radioactive Mixed Wastes. Prepared by Rockwell 
International, C07890010526, Appendix A-5, Original Process Waste Lines 
Closure Plan, Revision 0. 

U.S. Department of Energy. 1985 (December). Conceptual Design Report, 
Environmental Improvement Projects, Underground Piping and Tank Removal. 
Prepared by Rockwell International Facilities Engineering Department, Rocky 
Flats Plant, Golden, Colorado, Authorization 389801. 

Rockwell International Drawings. The specific drawing number is cited in the 
comments section of the data summary sheet. 

Rockwell International. 1976 (September 1). Survey ofrhe Status offiisting 
Process Waste Lines. Prepared by Ginger Sunday, Atomics International 
Division, Rocky Flats Plant, Golden, Colorado. Unnumbered report. 

Dow Chemical Company. 1971 (March). Process Waste Layout, Drawing 
Number SK-4 10204-2. 

RockweIl International. 1980 (October). Repon of an Investigarion on a Recent 
Process Waste Pipeline Leak. ES-376-80-217, 24. 

Rockwell International. 1983 (May 5). Unusual Occurrence Report - Valve 
Vault #7 Oveflow, Apnl4 ,  1983. UOR Number RFP 83-2-SAGE 83-1. 

Dow Chemical Company. 1973. A Historical Summation of Environmental 
Incidents Agecting Soils at or near the U.S. AEC Rocky Flats Plant. Prepared 
by J.B. Owen and L.M. Steward. Draft. 

In addition, the following references were used to supplement the Closure Plan references: 

(9) EG&G Rocky Flats, Inc. 1983, rev. 1990. Rocky Flats Plant Site Utility Plans, 
Facilities Engineering Department, Drawings 15501-1-M through 15501-59-M. 
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(10) U.S. Department of Energy. 1988 (October). Resource Conservation and 
Recovery Act, Post-Closure Care Permit Applicanon for U.S.D. O.E. - Rocky 
Flats Plant, Hazardous and Radioactive Mixed Wastes. Prepared by Rockwell 
International, C07890010526, Appendix 1-5, Volumes XIV-XVI, Original 
Process Waste Lines Closure Plan, Revision 1. 

(11) International Leak Detection Services. 1971 (August). Pressure Testing and 
Leak Location Survey of Process Waste Lines at the Rocky Flats Plant. Prepared 
for the Dow Chemical Company, Rocky Flats Division, Golden, Colorado. 
Purchase Order No. PRE-73627-E, Phase I. 
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APPENDIX E 

Utility and Engineering Drawing Reference List 
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JACOBS ENGINEERING GROUP INC 

ROCKY FIATS PLANT 
DATA COMPILATION FOR OU 9 - OPWL. 

REFERENCE DRAWINGS 

S HT ORlG R E V  OPWL BLDG 
DRAWING NO. NO. ISSUE DATE DATE REF REF AREA DRAWlNGTlTLE COM 

STICK 1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 

- 2  
2 .  

7 6  

7 6  

81  
81  
8 1  
81  
81  

5703 
5703 
5703 
8836 
13726 
14264  
14267 
14602 
14618 
14929 
15507 

P 2  

. 81  

1693 81 
3549. 207 
3763  207 
5703 7 4  
6393 2078 
8255  7 1  
11590 23 

4181 
4182 
4183 
4184  
41 8 5  
4187 
41 8 8  
1420  

1321 6 
INDEX E 

6 0  1 
608 
619 
6 20 
621  
00 2 
00 3 
00 4 
00 3 
00 1 
0 0 9  
009  
00 1 
0 0 9  
00 1 
00 2 

4180  . 

A 
E 

D 
B 

D 

5 

2 
E 
B 
B 
G 
F 
G 
D 
C 
C 
2 

2 
105 

A 

A 
B 

511 6/52 
511 9/52 
6/5/56 

9 129 152 
2/21 160 
311 161 
217152 

313 1159 
313 1159 
313 1 159 
313 1 I59 
313 1159 
313 1 I59 
313 1 I59  
313 1 I59 
3/9/56 

2/9/56 
1 116152 
811 2/52 
8/6/52 
3/20/52 
3l20lS2 
3/21 I 5 2  
5/17/52 
213153 
213153 

12120159 
211 9/63 
1120166 
1016169 

1 I 1  4/52 
1 119173 

211 5/65 54.57 
5122156 1,13,14.20.2 

21.27.28,34-37. 
10122158 27. 29 
3121160 50 

31, 56 
6/8/65 1.2.3 

4.6.9 
4.6,9,12.13 
6.1 2,13,14 

14. 37 

39 
NONE 

418157 30, 32  

1113157 30.37.41 
811 7/53 5 4  
811 7/53 
811 7/53 
8/17/53 54 
811 7/53 
811 7/53 
511 I53 1.1 3.1 4,20,2 

5/20/53 38. 39 
5120153 39 
3/21/60 14.20,21 
3/16/64 30. 32  

6*8,53-55 

22-24.30.37.41 

20- 2 8.3 5-3 7.4 1 -4  6 
20-28.35-37.41-46 

14.20.37,41.4 
41. 42 

212154 
20.25.27.36.37,4 

887 
774. 881 

774 
774  

77 1, 774  
123 
881 

881, 883 
883 
707 

776. 777 
771.774. 776  

91 
776 .777  

776. 777 
88 1 
88 1 
88 1 
88 1 
88 1 
88 1 

774, 881 

'T207 
777 

776. 777 
TK 207 
TK 207 

776  - 779 
779 
77 1 

771 - 779 

800 

700 
700 IND WASTE-BLDGS 7 1  8I 7 4  AREA ... 
700 

PLAN PROCESS WASTE COLLECTION & SEWAGE LIFT STA 

FACILITY 207, PIPING PLAN, WASTE DISCHARGE 
700, 800 INDUSTRIAL WASTE PLAN & PROFILE BLDG 81 & 74  

IN0 WASTE-FAC 207-TRNSFR PUMP PIPING & PAD EVAP POND 
700 
100 

NEW WASTE TRANSFER LINE PIPING PLAN & SECTS 
PLUMBING & SERV PIPING RF DR, SAN DR 81 PROC DR 

800 UNDERGROUND UTlL LAYOUT ZONES G-1 & H-1 
800 UNDERGROUND UTlL LAYOUT ZONES G-2 & H-2 
800 UNDERGROUND UTlL LAYOUT ZONES G-3 & H-3 

700.800 UNDERGROUND UTlL LAYOUT ZONES G-4 & H-4 
700  
700 
700  
900  

UNDRGRD UTlL LAYOUT ZONES G-5  81 H-5 
UNDERGROUND UTlL LAYOUT ZONES G-6, G-7, H-6 & H-7 
UNDERGROUND UTlL LAYOUT ZONES J-5 81 J-6 
UNDERGROUND UTlL LAYOUT ZONES K-4. K-5, L-4 61 L-5 

700 

700 

PROCESS 81 SANITARY DRAINAGE SYS BLDG 7 6  & 77 
PROCESS WASTE STORAGE TANKS BLDGS 7 6  & 77  

800 DWG INDX - BLDG 8 1  - PROCESS PIPING 
800 
800 
800 
800 
800  

PROC PIPING AT 1ST FLR CEILING-CENT 81 S-SECTS & DETS-BLDG 81 
PROC PIPING AT 2ND FLR-S END- BLDG 81 
PROC PIPING BELOW 1ST FLR-SECTS 81 DETS-S END BLDG 81 
PROC PIPING BELOW 1ST FLR-SECTS & DETS-S END BLDG 81 
PROC PIPING BELOW 1ST FLR-S END-SECTS & DETS- BLDG 81 

700. 800 INDUSTRIAL WASTE PLAN & PROFILE BLDG 81  & 7 4  
700  
700 

INDUST WASTE-HOLD TK TO OUTFALL PLAN & PROFILE 
INDUST WASTE-HOLD TK TO OUTFALL PLAN & PROFILE 

700 
700 PLOT AND GRADING PLAN 
700 
700 
700 UTILITY PLAN BLDG 79  
700 PW FLOW DIAGRAMS 81 EQUIP INSTALLATION - BLDG 79  
700 BLDG 7 1  DETAILS PLUMBING 
700 

GENERAL SITE PLAN & UTILITY PLAN 

PLUTONIUM AREA UNDERGROUND PIPING PLAN, SECT & DETS 
RELOCATION OF PW LINES AT NEW COOLING TOWER SITE 

PROCESS WASTE LAYOUT ZONE E-5 

File: DWGLOG9.XLS Rev Date: 5/9/94 (1 1:lO AM) PaOe 1 



JACOBS ENGINEERING GROUP INC 

ROCKY F I A T S  P I A N T  
DATA COMPILATION FOR OU 9 - OPWL, 

REFERENCE DRAWINGS 

S HT ORlO REV OPWL BLDO 
DRAWING NO. NO. ISSUE DATE DATE REF REF AREA DRAWING TITLE COM 

15507 005 
19379 003 
19379 004 
19527 001 

STICK 2 
20829 018 
2347 1 , 301 
23544 207 
23723 
24388 001 
24388 002 $ 24815 003 
25540 004 
25540 005 
25540 008 
25540 007 
25540 012 
25608 001 
25608 002 
25608 003 
25608 007 
25608 008 
25608 009 
25608 010 
25608 XO1 
25608 X02 
25608 X03 
25609 001 
25609 002 
25609 003 
25609 004 
25609 005 
25609 007 

M 
M 

M 

M 

M 

3 
4 
6 

9 
45 

1 
2 

4 
5 
6 
7 
12 
4 
5 
6 
10 
11 
12 
13 
1 
2 
3 

23 
24 
25 
26 
27 
28 

A 
C 
B 
6 

NONE 
A 
2 
F 
B 
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APPENDIX G 
TABLE Gl 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 
(IHSS 121, Original Process Waste Lines) 

All Pipelines 
:IHSS 121, Original Process Waste Lines) ’ 

Close the regulated units in accordance with this 
Agrument and the regulations. (1. As required by 
Section I.B.ll of the SOW.) 

Submit Phase I and Phase I1 RFYRI reports documenting 
investigations for each site in accordance with the 
schedules within Table 6 of this Attachment. The Phase I 
and Phase I1 reports shall at a minimum contain 
information to characterize the nature, rate, and extent of 
contamination; define pathways and methods of migration; 
identify areas threatened by release from the facility; and 
determine short- and long- term thrcats to human health 
and the environment. (Submit WRI Workplans in 
accordance with Section I.B.ll and Table 6 of the SOW. 
Submit the rcquired reports and close the units in 
accordance with the schedules in Table 6 of the SOW.) 

Submit all Phase I and Phase 11 ClosudInterim 
MeasudInterim Remedial Action reports as required by 
Section I.B. 11 of the SOW and in accordance with the 
schedule rcqukcments within Table 6 of the SOW. 

Pipelines 

1. Where structural features are absent or widely 
spaced, pipeline will be located using pipeline 
location deviccs such as elcctrical conductance, 
ground-penetrating radar (GPR), transmitting sounde, 
and video surveys. Some pipelines will be pressure 
tested to determine current status of the pipeline, 
where possible. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at areas where released w a s h  
impacted surface soils according to F0.16, Field 
Radiological Measurements. 

3. A surface soil sample will be collected from each test 
pit before excavating using the grab sample method 
as described in OP GT.8. The sample locations will 
be as close as possible to the center of the area to be 
excavated. Overlying pavement will be removed if 
necessary. The surface soil sample will consist of a 
&inch square area sampled to a depth of 6 inches. 

4. Test pits will be excavated according to the 
applicable portions of OP GT.7, Logging and 
Sampling of Test Pits and Trenches. Completion of 
excavation permitting procedurcs are described in OP 
GT. 10, Borehole Clearing. One discrete sample will 
be collected in trench backfill directly beneath the 
pipeline and in native soil directly below trench. 

Pipelines 

1. Where structural features are absent or widely spaced, 
pipeline will be located using pipeline location devices 
such as electromagnetic inductivdconductive tracing, 
ground-penetrating radar (GPR), transmitting sounde, 
video surveys and excavation of test pits. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at a m s  where released wastes 
impacted surface soils according to F0.16, Field 
Radiological Measurements. A sodium iodide 
radiation survey will be conducted at a m s  indicated 
as “hot spots“ by the HPGe survey to further delineate 
areas of surface contamination. 

3. A surface soil sample will be collected from each test 
area before conducting subsurface soil sampling using 
the grab sample method as described in OP GT.8. 
The sample locations will be as close as possible to 
the center of the area to be investigated. Overlying 
pavement will be removed if necessary. 

4. Test pits will be excavated according to the applicable 
portions of OP GT.7, Logging and Sampling of Test 
Pits and Trenches. If test pits are not feasible to be 
excavated, subsurface soil samples will be obtained 
using a variety of other methods that include: hand 
augering, borehole drilling (OP GT.02). or driving a 
geoprobe (OP GT.22). Permitting of excavation and 
borehole drilling will be according to OP GT. 10, 
Borehole Clearing. 
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APPENDIX G 

TABLE Gl (continued) 
INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE 1 FIELD ACTIVITIES 

(IHSS 121, Original Process Waste Lines) 

5 .  One sample of pipeline residue will be collected 
where feasible. If no residue is present, one wipe 
sample will be collected from the interior surface of 
pipeline components according to OP F0.16, Field 
Radiological Measurements. An inside surface 
radiological dose rate measurement will be obtained 
by inserting a low energy gamma probe radiation 
detector into the pipeline. 

6. If ground is encountered in a test pit, a groundwater 
grab sample will be collected 'according to OP SW.3, 
Surface Water Sampling. No attempt will be made to 
open pipelines and collect residue samples. The 
trench backfill directly below the pipeline will be 
sampled. if possible, but the native soil directly 
below the trench will not be sampled. 

7. If pipeline has been physically removed, t a t  pits will 
be excavated or boreholes will be drilled using a 
hand auger or a drilling rig. Samples will be 
collected from the bottom of the former pipeline 
trench and the native soil dircctly below the trench. 
GPR may be used to locate the alignments of these 
pipelines. 

,/ If test pits are excavated, one discretc soil sample will 
be collected in the trench backfill directly beneath the 
pipcline, in native soil directly below trench and mid- 
depth between trench bottom and water tabldbedrock. 
In addition, one discrete groundwater sample will be 
collected for each test a m  where feasible. 

One sample of the pipeline residue will also be 
collected where feasible. If no residue is present, one 
wipe sample will be collected from the interior surface 
of the pipeline components according to OP F0.16. 
An inside surface radiological dose rate measurement 
wiU be obtained by inserting a low energy gamma 
probe radiation ddector into the pipeline. 

5.  If boreholes or hydraulic sampling methods are used, 
one discrete sample will be collected at the following 
locations: (a) ground surface before drilling; (b) in 
trench soil backfill near the bottom of the trench; (c) 
in native soil directly below the trench; (d) in native 
soil middepth between the trench bottom and the 
water table or bedrock, whichever is encountered 
first; (e) in bedrock at the bedrocWalluvium contact i f  
groundwater is not encountered above the contact 
(Le., where the vadose zone extends to the 
bedrocWalluvium contact). 
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APPENDIX G 
TABLE Gl (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 
(IHSS 121, Original Process Waste Lines) 

Valve Vaults 

1. Valve vaults will be visually inspected to assess their 
integrity. 

2. One residue sample or one wipe sample if no-residue 
is present will bc collected from each valve vault. In 
addition, a surface radiological dose rate 
measurement will be obtained by inserting a low 
energy gamma radiation probe detector into the vault 
in.accordancewith OP F0.16. 

DRAFT 

6. If groundwater is encountered in a test pit, a 
groundwater grab samplc will be collected according 
to OP SW.3, Surface Water Sampling. If 
groundwater is encountered in a borehole or 
geoprobe, a groundwater grab sample will be 
collected in accordance with OP GW.06. No attempt 
wiU be made to open pipelines and collect residue 
samples where groundwater is present. In this 
instance, the trench backfill directly below the 
pipeline will bc sampled, if possiblc, but the native 
soil directly bclow the trench will not be sampled. 

7. In order to supplement the pipeline,integrity 
evaluation, additional confirmation soil samplcs will 
be collected using hydraulic sampling methods (e.g., 
gcoprobes) that will be located on =-foot centers 
from one test area to the next. Soil and groundwater 
samples will be collected at the same target locations 
as described above for boreholdhydraulic sampling 
methods. 

8. If pipeline has been physically removed, test pits will 
b e  excavated or boreholes or hydraulic sampling 
methods will be advanced and samples collected at the 
following locations: (a) ground surface before drilling; 
@) in trench backfill near the bottom of the trench; (c) 
in native soil directly below the trench; (d) in native 
soil middepth between the trench bottom and the  
water table or  bedrock, whichever is encountered 
f i t ;  (e) in bedrock at the bedrocWalluvium contact if 
groundwater is not encountered above the contact 
(Le., where the vadose zone extends to the 
bedrocklalluvium contact). GPR may be used to 
locate the alignments of these pipelines. 
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APPENDIX G 

TABLE G1 (continued) 
INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 121, Original Process Waste Lies) 

Valve Vaults 

1 .  Valve vaults will be visually inspcctcd to assess their 
integrity. 

2. One residue sample or one wipe sample if no residue 
is present will.be coUcctcd from each valve vault. In 
addition. a surface radiological dose rate measurement 
will be obtained by inserting a low energy gamma 
radiation probe detector into the vault in accordance 
with OP F0.16. 
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APPENDIX G 
TABLE G 2  

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSSs 123.1, 123.2, Valve Vault 7, and West of Bldg. 70) 
PIPELINES P-12, P-13, P-14, P-15 

Pipelines P-12, P-13, P-14, P-15 (IHSS 123.1, 123.2 
Valve Vault 7 ,  and West of Bldg. 70) 

1. Submit the r tport (s )  documenting the radiometric 
survey conducted from 1975 - 1983. 

2. Submit a radiation survey using a G-M shielded 
pancake detector and sideshielded FIDLER of 
sites 123.1 and 123.2. The survey method shall 
be proposed within the Workplan for this OU. If 
"hotspots" are detected, the grid must be tightened 
to locate the source of the radiation. 

3. Conduct a soil sampling survey of the areas 
affected by sites 123.1 and 123.2. Four soil bores 
will be placed around each vault associated with 
site 123 and shall be drilled to a depth 10 feet 
below the bottom of each vault. All Pipelines 

Soil samples shall be cornposited to define each 2- 
foot interval of soil and analyzed for HSL 
volatiles. Soil samples shall also be composited to 
define &foot intervals and will be analyzed for 
nitrates, fluorides, beryllium, total uranium, total 
plutonium, gross alpha, and gross bcta. 

Pipelines 

1. Where structural.features are absent or 
widely spaced, pipeline will be located 
using pipeline location devices such as 
electrical conductance, ground-penetrating 
radar (GPR), transmitting sounde, and 
video surveys. Some pipelines will be 
pressure tested to determine cumnt  status 
of the pipeline, where possible. 

2. An HPGe surface radiation survey of the 
surface soils will be wnductcd at areas 
where released wastes impacted surface 
soils according to FO.16, Field 
Radiological Measurements. 

3. A surface soil sample will be collected 
from each test pit before excavating using 
the grab sample method as described in 
OP CT.8. The sample locations will be 
as close as possible to the center of the 
area to be excavated. Overlying . 

pavement will be removed if necessary. 
The surface soil sample will consist of a 
&inch square area sampled to a depth of 
6 inches. 
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DRAFT 

Pipelines 

1. Where structural features are absent or widely spaced, pipeline will be 
located using pipeline location devices such as electromagnetic 
inductivdconductive tracing, ground-penetrating radar (GPR), 
transmitting sounde, video surveys and excavation of test pits. 

2. An HPGe surface radiation survey of the surface soils will be conducted 
at areas where released wastes impacted surface soils according to F0.16, 
Field Radiological Measurements. A sodium iodide radiation survey will 
be conducted at areas indicated as "hot spots' by the HPGe survey to 
further delineate areas of surface contamination. 

3. A surface soil sample will be collected from each test area before 
conducting subsurface soil sampling using the grab sample method as 
described ih OP GT.8. The sample locations will be as close as possible 
to the center of the area to be investigated. Overlying pavement will be 
removed if necessary. 

4. Test pits will be excavated according to the applicable portions of OP 
GT.7, Logging and Sampling of Test Pits and Trenches. If test pits arc 
not feasible to be excavated, subsurface soil samples will be obtained 
using a variety of other methods that include: hand augering, borehole 
drilling (OP GT.02), or driving a geoprobe (OP GT.22). Permitting of 
excavation and borehole drilling will be according to OP GT. 10, 
Borehole Clearing. 



APPENDIX G 
TABLE G2 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSSs 123.1, 123.2, Valve Vault 7, and West of Bldg. 70) 
PIPELINES P-12, P-13, P-14, P-15 

(vD h:\wp\l. .uP\LCfhmun\rppc-PIZ 08/15/94 

4. Test pits will be excavatcd according to 
the applicable portions of OP GT.7, 
Logging and Sampling of Test fits and 
Trenches. Completion of excavation 
permitting procedures arc described in OP 
GT. 10, Borehole Clearing. One disc* 
sample will be collected in trench backfill 
directly beneath the pipeline and in native 
soil directly below trench. 

5. One sample of pipeline residue will be 
collected where feasible. If no residue is 
present, one wipe sample will be collected 
from the interior surface of pipcline 
components according to OP F0.16, Field 
Radiological Measurements. An inside 
surface radiologi.ca1 dose rate 
measurement will be obtained by inserting 
a low energy gamma probe radiation 
detector into the pipeline. 

DRAFT 

If test pits are excavated, one discrete soil sample will be collected in the 
trench backfill directly beneath the pipeline, in native soil directly below 
trench and mid- depth between trench bottom and watcr tabldbcdrock. 
In addition, one discretc groundwater sample will be collectcd for each 
test area where feasible. 

One sample of the pipeline residue will also be collected where feasible. 
If no residue is present, one wipe sample will be  collectcd from the 
interior surface of the pipeline components according to OP FO. 16. An 
inside surface radiological dose rate measurement will be obtained by 
inserting a low energy gamma probe radiation detcctor into the pipcline. 

5 .  If boreholes or hydraulic sampling methods arc used, one discrek sample 
will be collected at the following locations: (a) ground surface before 
drilling; (b) in trench soil backfill near the bottom of the trench; (c) in 
native soil directly below the trcnch; (d) in native soil middepth betwc.cn 
the trench bottom and the water table or bedrock, whichever is 
encountered fmt; (e) in bedrock at the bulrocWalluvium contact if 
groundwater is not encountered above the contact (Le., where the vadose 
zone extends to the bedrocWalluvium contact). 



APPENDIX G 
TABLE G2 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSSs 123.1, 123.2, Valve Vault 7, and West of Bldg. 70) 
PIPELINES P-12, P-13, P-14, P-15 

If ground is encounted  in a test pit, a 
groundwater grab sample will be collected 
according to OP SW.3, Surface Water 
Sampling. No attempt will be made to 
open pipelines and collect residue 
samples. The trench backfill directly 
below the pipeline will be sampled, if 
possible, but the native soil directly below 
the trench will not be sampled. 

If pipeline has been physically removed, 
test pits will be excavated or boreholes 
will be drilled using a hand auger or a 
drilling rig. Samples will be collected 
from the bottom of the former pipeline 
trench and the native soil directly below 
the trench. GPR may be used to locate 
the alignments of these pipelines. 

DRAFT 

6. If groundwater is encountered in a test pit, a groundwater grab sample 
will be collected according to OP SW.3, Surface Water Sampling. I f  
groundwater is encounted  in a borehole or gcoprobc, a groundwater 
grab sample will be collcctcd in accordance with OP GW.06. No attempt 
will be made to open pipelines and collcct residue samples where 
groundwater is present. In this instance, the trench backfill directly 
below the pipeline will be sampled, if possible, but the native soil directly 
below the trench will not be sampled. 

7. In order to supplement the pipeline integrity evaluation, additional 
confirmation soil samples will be collected using hydraulic sampling 
methods (e.g., gcoprobes) that will be located on =-foot centers from 
one test area to the next. Soil and groundwater samples will be collected 
at the same target Iodations as described above for boreholdhydraulic 
sampling methods. 

8. If pipeline has becn physically removed, test pits will be excavated or 
boreholes or hydraulic sampling methods will be advanced and samples 
collected at the following locations: (a) ground surface before drilling; (b) 
in trench backfill near the bottom of the trench; (c) in native soil dircctly 
below the trench; (d) in nativo soil middepth between the trench bottom 
and the water table or bedrock, whichever is encountered first; (e) in 
bedrock at the bedrocWalluvium contact if groundwater is not 
encountered above the contact (Le., where the vadose zone extends to the 
bedrocWalluvium contact). GPR mny be used to locnte the alignments of 
these pipelines. 
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APPENDIX G 
TABLE G2 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES - 
PIPELINES P-12, P-13, P-14, P-15 

(IHSSs 123.1, 123.2, Valve Vault 7, and West of Bldg. 70) 

Valve Vaults 

1. Valve vaults will be visually inspected to 
assess their integrity. 

2. One residue sample or  one wipe sample if 
no residue is present will be collected 
from each valve vault. In addition, a 
surface radiological dose rate 
measurement will be obtained by inserting 
a low energy gamma radiation probe 
detector into the vault in accordance with 
OP F0.16. 

Ndcs: 

FDDLER = Field Instrument for the Dclcttim of Low Energy 
Radiation 
0 - M  = 
OPR = O r c u d  Padrating Radar 
HPCk = high purity germanium 
HSL = haurdau substance list 
Nd = d i u m  iodide 

OP = EMD Operating Procedure 
OPWL 
ou = opcnblc unit 
RFI = R a n d i d  Facility Invcstigitim 
RI = Randia l  Invutigatim 
SOP = Standard Operating Produrn 

= Original Prrxcss Waste Lincc 

1 DRAFT 

Valve Vaults 

1. Valve vaults will be visually inspactcd to assess their integrity. 

2. One residue sample or one wipe sample if no residue is present will be 
collected from each valve vault. In addition, a surface radiological dose 
rate measurement wil l  be obtained by inserting a low energy gamma 
radiation probe detector into the vault in accordance with OP FO. 16. 



APPENDIX G 
TABLE G 3  

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 127, Low Level Radioactive Waste Leak) 
PIPELINES P-28 AND P-29 

Pipelines P-28 and P-29 
(IHSS 127, Low Level Radioactive Waste Leak) 

1. Conduct a radiation survey using a G-M shielded pancake 
detector and sideshielded FlDLER of site 127. The survey 
shall be conducted using 10-foot grids and will cover the 
entire area affFted by site 127. If “hotspots‘ are 
detected, the grid must be tightened to locate the source of 
the radiation. If surfacing has been placed over the soils 
affected by releases from this site, 2-inch surface scrapes 
will be taken before constructing the required boreholes 
for this site. 

2. Conduct a soil sampling survey of site 127. 
soil borings 20 feet apart within the boundaries of the site. 
Collect a 2-inch surface scrape of the soils before 
constructing the soil brings. The surface scrape sample 
shall be analyzed for total plutonium, total uranium, gross 
alpha, gross beta, HSL metals, and total nitrate. The soil 
borings will extend to 10 fed  below the pipe invert 
carrying low level waste bctwecn Buildings 995 and 774 
or three feet into weathered bedrock, whichever is greater. 
The soil samples will be cornposited to represent each 2 
foot increment of depth and will be analyzed for total 
plutonium, total uranium, gross alpha, gross beta, and 
total nitrate. 

Place five 

Pipelines 

1. Where structural features are absent or widely 
spaced, pipeline will be located using pipeline 
location devices such as electrical conductance, 
ground-penetrating radar (GPR), transmitting sounde, 
and vidco surveys. Some pipelines will be pressure 
tested to determine current status of the pipeline, 
where possible. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at a m s  where released wastes 
impacted surface soils according to F0.16, Field 
Radiological Measurements. 

3. A surface soil sample will-be collccted from each test 
pit before excavating using the grab sample method 
as described in OP GT.8. The sample locations will 
be as close as possible to the center of the area to be 
excavated. Overlying pavement will, be removed if 
necessary. The surface soil sample will consist of a 
dinch square area sampled to a depth of 6 inches. 

4. Test pits will be excavated according to the 
applicable portions of OP GT.7, Logging and 
Sampling of Test Pits and Trenches. Completion of 
excavation permitting procedures are described in OP 
GT. 10, Borehole Clearing. One discrete sample will 
be collected in trench backfill directly beneath the 
pipeline and in native soil directly below trench. 

DRAFT 

Pipelines 

1. Where structural features are absent or widely spaced, 
pipeline will be located using pipeline location dcviccs 
such as electromagnetic inductivdconductive tracing, 
ground-penetrating radar (GPR), transmitting sounde, 
video surveys and excavation of test pits. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at arcas where rcleased wastes 
impacted surface soils according to F0.16, Field 
Radiological Measurements. A sodium iodide 
radiation survey will be conducted at a m s  indicated 
as “hot spots“ by the HPGe survey to further delineate 
areas of surface contamination. 

3. A surface soil sample will be collected from each test 
a m  before conducting subsurface soil sampling using 
the grab sample method as described in OP GT.8. 
The sample locations will be as close as possible to 
the center of the area to be investigated. Overlying 
pavement will be removed if necessary. 

4. Test pits will be excavated according to the applicablc 
portions of OP GT.7, Logging and Sampling of Test 
Pits and Trenches. If test pits are not feasible to be, 
excavated, subsurface soil samples will be obtained 
using a variety of other methods that include: hand 
augering, borehole drilling (OP GT.02), or driving a 
gcoprobe (OP GT.22). Permitting of excavation and 
borehole drilling will be according to OP GT.lO, 
Borehole Clearing. 
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APPENDIX G 
TABLE G-3 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 127, Low Level Radioactive Waste Leak) 
PIPELINES P-28 AND P-29 

Pa J o f 4  

5. 

6. 

7. 

One sample of pipeline residue will be collected 
where feasible. If no residue is present, one wipe 
sample will be collected from the interior surface of 
pipeline components according to OP F0.16, Field 
Radiological Measurements. An inside surface 
radiological dose rate measurement will be obtained 
by inserting a low energy gamma probe radiation 
detector into the pi+linc. 

If ground is encountered in a test pit, a groundwater 
grab sample will be collected according to OP SW.3, 
Surface Water Sampling. No attempt will be made to 
open pipelines and collect midue  samples. The 
trench backfill directly below the pipeline will be 
sampled, if possible, but the native soil directly 
below the trench will not be sampled. 

If pipeline has been physically removed, test pits will 
be excavated or boreholes will be drilled using a 
hand auger or a drilling rig. Samples will be 
collected from the bottom of the former pipeline 
trench and the native soil directly below the trench. 
GPR may be used to locate the alignments of these 
pipelines. 

DRAFT 

If test pits are excavated, one disc- soil sample will 
be collected in the trench backfill directly beneath the 
pipeline, in native soil directly below trench and mid- 
depth between trench bottom and water tabldbedrock. 
In addition, one discrete groundwater sample will be 
collcctcd for each test area where feasible. 

One sample of the pipeline residue wil l  also be 
collected where feasible. If no residue is present, one 
wipe sample will be collected from the interior surface 
of the pipeline components according to OP F0.16. 
An inside surface radiological dose rate measurement 
will be obtained by inserting a low energy gamma 
probe radiation detector into the pipeline. 

5 .  If boreholes or hydraulic sampling mcthods are used, 
one discnte sample will be collected at the following 
locations: (a) ground surface before drilling; @) in 
trench soil backfill near the bottom of the trench; (c) 
in native soil directly below the trench; (d) in native 
soil middepth bchvcen the trench bottom and the 
water table or bedrock, whichever is encountered 
first; (e) in bedrock at the bedrocklalluvium contact if 
groundwater is not encountered above the contact 
(Le., where the vadose zone extends to the 
bedrocklalluvium contact). 
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APPENDIX G 
TABLE G3 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 127, Low Level Radioactive Waste Leak) 
PIPELINES P-28 AND P-29 

Valve Vaults 

1. Valve vaults will be visually inspected to assess their 
integrity. 

2. One residue sample or one wipe sample if no residue 
is present will be collcctcd from each valve vault. In 
addition, a surface radiological dose rate 
measurement will be obtained by inserting a low 
energy gamma radiation probe ddcctor into the vault 
in accordance with OP FO. 16. 

DRAFT 

6. If groundwater is encounted  in a test pit, a 
groundwater grab sample will be collected according 
to OP SW.3, Surface Water Sampling. If  
groundwater is encountered in a borehole or 
gcoprobe, a groundwater grab sample will be 
collected in accordance with OP GW.06. N o  attcmpt 
will be made to open pipelines and collect residue 
samples where groundwater is present. In thin 
instance, the trench backfill d k t l y  below the 
pipeline will be sampled, if possible, but the native 
soil directly below the bench will not be sampled. 

7. In order to supplement the pipeline integrity 
evaluation, additional confmation soil samples will 
be collected using hydraulic sampling mdhods (e+, 
gcoprobes) that will be located on 25-foot ccntcn 
from one test area to the next. Soil and groundwater 
samples will be collected at the same target locations 
as describcd above for boreholdhydraulic sampling 
methods. 

8. If pipeline has been physically removed, test pits will 
be excavated or boreholes or hydraulic sampling 
methods will be advanced and samples collected at the 
following locations: (a) ground surface before drilling; 
@) in trench backfill near the bottom of the trench; (c) 
in native soil directly below the trtnch; (d) in native 
soil middcpth bctwe.cn the trench bottom and the 
water table or bedrock, whichever is encountered 
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APPENDIX G 
TABLE G3 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 127, Low Level Radioactive Waste Leak) 
PIPELINES P-28 AND P-29 

FIDLER = Field Instrumml for the Dctcclim of L&, Energy Radiation 
0 - M  = 
OPR = Orcund Pmdraling Rsdar 
tIpoc = high purity germanium 

1 E = hazardous subslsncc List 
= sodium iodidc 

DRAFT 

I 

OP = EKD Opcraling Proccdurc 
OPWL 
ou = Opcrable Unit 
RFI = Randial Facility Investigatim 
RI = Randial Investigatica 

= Oginal  Process Waste Lma 

SOP = slandard Opcraling Roccdurr. 

first; (e) in bedrock at the bedrocklalluvium contact if 
groundwater is not cncountcd  above the contact 
(Le., where the vadose zone extends to thc 
bedmckdalluviurn contact). GPR may be  used to 
locate thc alignments of thcsc pipclincs. 

Valve Vaults 

1. Valve vaults will be visually inspected to assess their 
integrity. 

2. One residue samplc or one Wipc sample if no rcsiduc 
is present wil l  bc collcctcd from each valve vault. In 
addition, a surface radiological dosc ratc mcasurcmcnt 
wil l  be obtained by inserting a low energy gamma . 

radiation pmbc detector into the vault in accordnncc 
with OP F0.16. 

I 
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APPENDIX G 
TABLE G-4 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

Pipeline P-26 
(IHSS 149, Effluent Pipe) 

1. Submit the rtport(s) documenting the radiometric survey 
conducted from 1975 - 1983 and any cleanup activities for 
this site. 

2. Submit ‘all soil-survey information pertinent to this site 
acquired during the investigations of the solar ponds. 

Q 
c. u 

(wpl) h:\wp\fhb\ou9\tc~hmcm\appop26 08ll 5/54 

PIPELINE P-26 
(IHSS 149, Effluent Pipe) 

Pipelines 

1. Where structural features are absent or widely 
spaced, pipeline will be located using pipeline 
location devices such as electrical conductance, 
ground-penetrating radar (GPR), transmitting sounde, 
and video surveys. Some pipelines will be pressure 
tested to determine current status of the pipeline, 
where possible. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at areas where released wastes 
impacted surface soils according to F0.16, Field 
Radiological Measurements. 

3. A surface soil sample will be collected from each test 
pit before excavating using the grab sample method 
as described in OP GT.8. The sample locations will 
be as close as possible to the center of the area to be 
excavated. Overlying pavement will be removed if 
necessary. The surface soil sample will consist of a 
Cinch square area sampled to a depth of 6 inches. 

4. Test pits will be excavated according to the 
applicable portions of OP GT.7, Logging and 
Sampling of Test Pits and Trenches. Completion of 
excavation permitting procedures are described in OP 
GT.lO, Borehole Clearing. One discrete sample will 
be collected in trench backfill directly beneath the 
pipeline and in native soil directly below trench. 

. 

DRAFT 

3. Conduct a radiation survey using a G-M shielded pancake 
detector and sideshielded FIDLER of the areas affected by 
site 149. The survey shall be conducted using 10-foot 
grids and wil l  cover all areas affected by site 149 
including the ground surfaces affected by the leakages of 
this line. If concrete or asphalt surfacing exists over 
affected soils, the surface soils shall be sampled before 
constructing the boreholes required for this site. If 
“hotspots‘ are,detected. the grid must be tightened to 
locate the source of the radiation. 

4. Conduct a soil sampling survey of the soils affected by site 
149 using cores drilled to a depth of 5 feet below the 
invert of the waste line@) that resulted in the release at 
this site or thrcc feet into weathered bedrock, whichever is 
greater. Eleven boreholes shall be located on 50-foot 
centers along the downgradient side of the effluent pipe. 
The soil core samples shall be composited to represent 2 
feet of soil. The 2-foot composite core samples will be 
analyzed for HSL volatiles. The soil cores shall also be 
cornposited to represent &foot intervals. The 6-foot cores 
and the surface scrapes shall be analyzed for total 
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Pipelines 

1. Where structural features are absent or widely spnccd, 
pipeline will be located using pipeline location devices 
such as electromagnetic inductivdconductive tracing, 
ground-penetrating radar (GPR), transmitting sounde, 
video surveys and excavation of test pits. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at areas where released wastes 
impacted surface soils according to FO. 16, Field 
Radiological Measurements. A sodium iodide 
radiation survey will be conducted at areas indicated 
as “hot spots“ by the HPGe survey to further delineate 
areas of surface contamination. 

3. A surface soil sample will be collected from each test 
area before conducting subsurface soil sampling using 
the grab sample method as described in OP GT.8. 
The sample locations will be as close as possible to 
the center of the are8 to be investigated. Overlying 
pavement will be removed if necessary. 

4. Test pits will be excavated according to the applicable 
portions of OP GT.7, Logging and Sampling of Test 
Pits and Trenches. If test pits are not feasible to be 
excavated, subsurface soil samples will be obtained 
using a variety of other methods that include: hand 
augering, borehole drilling (OP GT.02), or driving a 
geoprobe (OP GT.22). Permitting of excavation and 
borehole drilling will be according to OP GT.10, 
Borehole Clearing. 



APPENDIX C 
TABLE G-4 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE 1 FIELD ACTIVITIES 

i 

plutonium, total americium, beryllium, total chromium, 
tritium, total nitrate, uranium 2331234, uranium 235, 
uranium 238, gross alpha, gross beta, and HSL metals. 

PIPELINE P-24 
(IHSS 149, Effluent Pipe) 

5 .  One sample of pipeline residue will be collected 
where feasible. If no residue is present, one wipe 
sample will be collected from the interior surface of 
pipcline components according to OP F0.16, Field 
Radiological Measurements. An inside surface 
radiological dose rate measurement will be obtained 
by inserting a low energy gamma probe radiation 
detector into the pipeline. 

6. If ground is encountered in a test pit, a groundwater 
grab sample will be collected according to OP SW.3, 
Surface Water Sampling. No attcmpt will be made to 
open pipelines and collect residue samples. The 
trench backf i  directly below the pipeline will be 
sampled, if possible, but the native soil directly 
below the trench will not be sampled. 

7. If pipcline has been physically removed, test pits will 
be excavated or boreholes will be drilled using a 
hand auger or a drilling rig. Samples will be 
collected from the bottom of the former pipeline 
trench and the native soil directly below the trench. 
GPR may be used to locate the alignments of these 
pipelines. 

Valve Vaults 

1. Valve vaults will be visually inspected to assess their 
integrity. 

2. One residue sample or one wipe sample if no residue 
is present will be collected from each valve vault. In 
addition, a surface radiological dose rate 

DRAFT 

5 .  

6. 

If test pits are excavated, one discrete soil sample will 
be colltckd in the trench backfill directly beneath the 
pipeline, in native soil d k t l y  below trench and mid- 
depth behveen trench bottom and water tabidbedrock. 
In addition, one discrdc groundwater sample will be 
collected for each test a? where feasible. 

One sample of the pipeline residue will also be 
collected where feasible. If no residue is present, one 
wipe sample will be collected from thz inkrior aurfacq 
of the pipeline components according to OP FO.16. 
An inside surface radiological dose rate measurement 
will be obtained by inserting a low energy gamma 
probe radiation ddector into the pipeline. 

If boreholes or hydraulic sampling mdhods are used, 
one discrete sample will be colleted at the following 
locations: (a) ground surface before drilling; (b) in 
trench soil backfill near the bottom of the trench; (c) 
in native soil d k t l y  below the trench; (d) in native 
soil middepth between the trench bottom and the 
water table or bedrock, whichever is encountered 
fmt; (e) in bedrock at the bedrocldalluvium contact if 
groundwater is not encounted  above the contact 
(Le.. where the vadose zone extends to the 
.bedrock/alluvium contact). 

If groundwater is encountered in a test pit, a 
groundwater grab sample will be collcctcd according 
to OP SW.3, Surface Water Sampling. I f  
groundwater is encountered in a borehole or 
geoprobe. a groundwater grab sample will be 
collected in accordance with OP GW.06. No attempt 
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APPENDIX G 
TABLE 6-4 (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

. .  

PIPELINE P-26 
(IHSS 149, EMuent Pipe) 

Page 3 of 4 

DRAFT 

pipeline will be sampled, if possible, but the native 
soil directly below the trench will not be aamplcd. 

7. In order to supplement the pipeline integrity 
evaluation, additional confumation soil samples will 
be collcctcd using hydraulic sampling methods (c.g., 
geoprobes) that will be located on 25-foot centers 
from one ks t  area to the next. Soil and groundwater 
samples will be coUectcd at the same targd locations 
as described above for borcholc/hydeulic sampling 
m&ods: : . .: .: I- . , .:. . .  -. , ; . ~  ... .;;-..:.,:, :_. . :  ,.,,. _ .  , .  ...' 

. .  . - . .. . .  .. ,  .. ' .  . L . \ , . t : , ,  ..::,;::: ,\;.:: :. .:. ;.; 

8. If pipeline has been physically removed, test pits will 
be excavated or boreholes or hydraulic sampling 
methods will be advanced and samples collected at he  
following locations: (a) ground surface before drilling; 
(b) in trench backfill near the bottom of the trench; (c) 
in native soil d k t l y  below the trench; (d) in native 
soil rniddepth'behKeen the trench bottom and the 
water table or bedrock, whichever is encountered 
first; (e) in bedrock at the bedrocklalluvium contact if 
groundwater is not encounted  above the contact 
(Le., where the vadose zone extends to the 
bedrocWalluvium contact). GPR may be used to 
locate the alignments of these pipelines. 

! 
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Valve Vaults 

1 .  Valve vaults will be visually inspcctd to assess .their 

' 

integrity. 
. , . . .  

.2. One~iesidue'tiample or one wipe sample if no residue 
i is prisentwa from.~h,. ,vq.lvc:vau~.,  :h . ' 

. .I . ': addition, asuifa ical. h s p r a t t  mcasuymcnt 

. .  i will't)=)+jt&id g'a '%w.epergy,gamma 

; 
i 

. . , :.: . 
. . .  

radiation' probe ddcctohto'.the'veu&,k :accprdapcc ! . .  j .: 

I 
with OP F0.16. ' : .. 1 .  * . i , . , I . - , '  f . .  

. 
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FIDLER 

OPR =oroundPmdratingRadar ow = Operable Unit 
HPOc = high punty g e d u m  RFI = Randia l  Facility Invcsligaticm 
HSL = ha2ardau subslance list RI = Randial  Invcscigatim 
NJ = dim iodide SOP = Standard Opcrnting Proccdurc 

= Field Iattrumcnt for the Dctslioo of Low Energy hdiatirn op 
OPWL 

= EMD Operating R d u n  
= Original Proecia Waste L a 8  0 - M  = 

i 
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DRAFT APPENDIX G 
TABLE G5 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 159, Radioactive Site - Bldg. 559) 
PIPELINE P-17 

Pipeline P-17 
(IHSS 159. Radioactive Site - Bldg 559) 

1. Submit the report(s) documenting the radiometric survey 
conducted from 1975 - 1983 and any cleanup activities for 
this site. 

2. Conduct a radiation survey using a G-M shielded pancake 
dctector and sideshielded FIDLER of the areas affected by 
site 159. The survey shall be conducted using 10-foot 
grids and will cover all the areas affected by site 159. 

If "hotspots" are dctccted, the grid must be tightened to 
locate the source of the radiation. 

3. Conduct a soil sampling survey of the soils affected by site 
159 using cores drilled to a depth of 5 f e d  below the 
invert of the waste line@) or 3 fcct into weathered 
bedrock, whichever is deeper. Borehole core samples will 
be cornposited to represent 2 fcet of soil. The 2- foot 
composites shall be analyzed for HSL volatiles. Borehole 
core samples shall also be composited to represent dfoot  
inkrvals of soil. The 2-inch surface scrapes-and the dfoot 
composites shall be analyzed for-total plutonium, total ' 
americium, beryllium, total chromium, tritium, total 
nitrate, uranium 2331234, uranium 235, uranium 238, 
gross alpha, gross beta, and HSL metals. Two-inch 
surface scrapes shall be sampled before constructing all 
boreholes and where surfacing exists io.pri?venKthk? 1. ?., '!I 

radiation survey. 

(wpf) b:\wp\flnke\ou9\~hmcm\appopl7 08llSlW 

Pipelines 

1. Where structural features are absent or widely 
spacui, pipeline will be located using pipeline 
location devices such as electrical conductance, 
ground-penctrating radar (GPR), transmitting sounde, 
and video surveys. Some pipelines will be pressure 
tested to determine current status of the pipeline, 
where possible. 

2. An HPGe surface radiation survey of the surface soils 
will be conducted at areas where released wastes 
impacted surface soils according to F0.16, Field 
Radiological Measurements. 

, 

3. A surface soil sample will be collected from each test : 
pit before excavating using the grab sample mctliod 
as described in OP GT.8. The sample locations will 
be as close as possible to the center of the area to be 

.. . excavated. Overlying pavement wiU be removed if 
necessary. The surface soil sample will consist of a 

. . ' 6 inch square area sampled to a depth of 6 inches. 

4.. I Test pits will be exc+vat,ed, a 
. .  

applicable portions of OP GT.7, Logging and 
Sampling of Test Pits and Trenches. Completion of 
excavation permitting proccduy,are described in OP 
GT.lO, Borehole Clq,+g:,: One discrete sample will 
,be collected & trench-back 
pipeline and in natiie.sDil.4 

. . ;  : <,..+rl$ F: 
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Pipelines 

1. Where structural features are absent or widely spaced, 
pipeline will be located using pipeline location devices 
such as electromagndic inductivdconductivc tracing, 
ground-penetrating radar (GPR), transmitting soundc, 
video surveys and excavation of test pits. 

3. A surface soil sample will be collected from each test 
area before conducting subsurface soil sampling using 
the grab sample method as described in OP GT.8. 
The sample locations will be as close as possible to, 
the center.of the area to be investigated. Overlying 
pavement will be removed if necessary. 

, . . .  . - ,.. '. ' :,,. " f ' ' 

4; Test pits will be excavated according to the'applicable 
pohions of OP GT.7, Lbgging-and Sampling of Test-..' 
Pits and Trenches. If test pits are not feasible to be 
excavated, subsurface soil samples will be obtained 
using a variety of other methods that include: hand 

.. . .  ... . augt$ng,-boFh$e drilling (OP GT.02), or driving a 
geoprobe (OP 'GT.22). Permitting of excavation and 
borehole drilling will be according to OP GT. 10, 
Borehole Clearing. 

--- .. .. 

;:..I . . .',,., 1- .. . 

RDEycled 



. .... _.._-_._. ...... .... ... 
.. ...... . ................ i 

! 

! 
! i 
I 

- -  __,__ . _ _ _ _  ..-. ...-, _. -- .. - - -..-, ,. .-.,. ~ _-__ -__ 
i 

APPENDIX G 
I TABLE G5 (continued) J 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE 1 F 
. .  
I 

. .  
: : ,,. : .., 
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! PIPELINE P-I7 
i (IHSS 159, Radioactive Site - Bldg. 559) 
I 

5.t One sample of pipeline residue will be collected 
' where feasible. If no residue is present, one wipe 
! sample will be collected from the interior surface of 
I pipeline components according to OP F0.16, Field : Radiological Measurements. An inside surface 

i by inserting a low energy gamma probe radiation 
. dctcctor into the pipeline. 

radiological dose rate measurement will be obtained 

I 6 If ground is encountered in a test pit, a groundwater 
i grab s a m p l e i ~ ' ~ c ' ~ ~ i c t e d . a ~ r d i n g  to OP SW.3, 
I 1 Surface Wakr SamjGng:. 'No attempt will be made.to 
i open pipelines and collect residue samples. The 
i trcnch backfill directly below the pipeline will be 
' sampled, if possible, but the native soil directly 
, below the trench will not be sampled. 

7. I .  , I f  pipeline has been physically removed, test pits will 
: ' b e  excavated or boreholes will be drilled using a 

. .  : 
hand auger or a drilling rig. Samples will be 

: collected from the bottom of the former pipeline 
'. trench and the native soil directly below the trench. . 

GPR may be used to locate the alignments of these 
pipelines. 

! 

i I , ; . : d : : : . . . ;  
. I  . .  . . . . .  . . . .  . : If test pits are excavated, one dicretc soil iampIc'wiU'. 

' be mllccted in the trench backfill directly beneath the 
pipeline, in native soil directly belqw trench and mid- 

: dmth bctwcen trench bottom and watir hbldbedrock:: 

probe radiation d&tor into the pipeline. . ' ' ' 

5 .  If boreholes or hydraulic sampling methods arc uscd, 
one discrete sample will be collected at the following 
locations: (a) ground surface before drilling; @) in 
trench soil backfill near the bottom of the trench; (c) 
in native soil directly below the trench; (d) in native 
soil middcpth bctwccn the trench bottom and the 
water table or bedrock, whichever is cncountcrd 
first; (e) in bedrock at the bedrocklalluvium contact if 
groundwater is not encountered above the contact 
(;.e., where the vadose zone extends to the 
bedrocklalluvium contact). 

Pa J - o f  4 Rrcyclcd 
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APPENDIX G 
TABLE G 5  (continued) 

INVESTIGATION REQUIREMENTS AND PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 

(IHSS 159, Radioactive Site - Bldg. 559) 
PIPELINE P-17 

! 

i 

i 
i 

Valve Vaults 

1. Valve vaults will be visually inspected to assess their 
integrity. 

2. One residue sample or one wipe sample if no residue 
is present will be collected from each valve vault. In 
addition, a surface radiological dose rate 
mcasurement will be obtained by inserting a low 1 
energy gamma radiation probe ddcctor into the vauli 
in accordan~e\irilh~OP~FO:16: !:: . '  

, . . .  j c . . :  ! ..... 

,' 
. j  

I . , .. .A . I 
.).' . :: 

i 
1 .  
I 

.:. I.< . 
. . . . . . .  
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, . , * . , . ,< , :  . . 
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DRAFT 

6. If groundwater is encountered in a test pit, a 
groundwater grab sample will be collected according 
to OP SW.3, Surface Water Sampling. I f  
groundwater is cncountcrcd in a borehole or 
gcoprobe, a groundwater grab sample will be 
collected in accordance with OP GW.06. No attempt 
will be made to open pipelines and collect residue 
samples where groundwater is present. In this , 
instance. the trench backfill directly below the 

. . . . . . . .  

as described above for boreholdhyd&ulksanipling : . . . . . . . . . . . . . . .  

. . .  <,.;: :. 
. / .  

soil middepth between the trench bottom and the 
water table or bedrock, whichever is encounterd 

'.$iifst;Ibc),&j&drock at the bedrocklalluvium contact if 
groundwater is not encountered above the contact 
(Le., where the vadose zone extends to the 
bedrocWalluvium contact). GPR may be used to 
locate the alignments of these pipelines: 

(wpl) h:\wp\llab\ou9\1cshman\appp 17 081 13/94 Page 3 of 4 
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AFPENRiX G 
T P L E  G 5  (ceat;nuect) 

INVESTIGATZON REQUrREMENTS PROPOSED ACTIONS FOR STAGE I FIELD ACTIVITIES 
PIPELIrm P-17 

(IHSS 159, Radioactive Site - BMg. s59) 

. .  

DRAFT 

Valve Vaults 

1 .  Valve vaults will be visually inspected to assess their 
integrity. 

2. Om residue sample or one wipe sample if no residue 
is present will bc coHcctd from each valve vault. In 
addition, a surface radiological dose rate mwurcment 
will be obtained by inserting a low energy gamma 
radiation p& ddtctor into the vault m Pccordancc 
with OP F0.16. 

I ( ~ f )  h:\um'< . u R ~ h m r m \ a p p p l l )  08/15/W 
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